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TRANSLATOR'S NOTE, 



The translation of M. Ribot's Psychologic allemandc 
conUmporainc was undertaken with the feeling that no 
greater servioe of the kind could be rendered to the " new 
psychology." The second edition has been scrupulously 
reproduced, since, as the author writes in a note sanctioning 
the translation, '' it alone is abreast of contemporan*^ work." 
There are no additions except some English bibliographical 
notes. 

The translator wishes to express his thanks to Prof. 
Alexander T. Ormond and Prof. H. C. O. Huss for help- 
ful suggestions, and to his friend Mr. W. R. Hustou for 
assistance with the proof-sheets. 

J. M. B. 

Princeton, April, 1886. 



PREFACE TO THE AMERICAN EDITION. 



American and English students will be grateful to have 
M. Ribot's valuable work in their own tongue by a com- 
petent translator. It contains the combined result of care- 
ful obser\'ationSy experiments, and calculations which can 
not be obtained otlierwise, except by reading innumerable 
boolvs and monographs most difficult to collect. His inter- 
pretations and criticisms also are original and profound. 

If we would properly estimate the exact nature and 
functions of what is called Physiological Psycholog\% we 
must adhere resolutely to two positions, which to some may 
seem opposed, but are really confirmatory of each other. 

I. 

It is by self-consciousness that in the first instance, and 
in the last instance, and throughout, we know the actings 
of the mind. We assume, wliat every one admits, that 
there are a special set of phenomena, that is, observitl fads, 
which we denominate mental or psychical : such are .sensa- 
tions, perceptions, judgments, ho|)es and fears. These are 
not perceived by tlie sens^. No man ever saw a recollec- 
tion or touched an emotion. We have an inward &« well 
as an outward senfie, and we arc conscious of them. We 
are more, we are conscious of them as acts of self. They 
are not memories or feelings indefinite, or of our neighlMira, 
bat of ourselves. We thus know self always in particular 
modes and activities. Alore specifically ^*e know self (1), 
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as existing, or what is the same thing, as having being. 
We know it (2), as having being independent of our obser- 
vation of it. It does not exist because we notice it, but we 
notice it because it exists. It is (3), known as having 
power, as acting and being acted on. 

Whatever possesses these attributes may be r^rdcd as 
a substance (from subsisto) ; not meaning thereby tliat it has 
any occult siibdrcUumy which is the creation of metaphy- 
sicians. Matter is a substance because it has existence, 
existence independent of the observing mind, and is known 
as exercising resisting power. Mind is also a substance, 
because it possesses these three projierties, all of which are 
known to us. While mind and matter may l)oth be called 
substances, they are different kinds of existences. We 
know them by different organs ; the one by self-conscious- 
ness, the other by the senses. Again we know them as 
))osscssing altogether different proixirties ; the one as i)er- 
ceiving, reasoning, feeling, willing ; the other as extended 
and exercising energj'. The projxjrties of the one can not 
be predicated of the other. Thinking and feeling have no 
place in that stone ; nor have softness, hanlncss or gravity 
in our souls. 

Wc can observe the actings of the known self and get 
individual facts. We can systematically oliserve them and 
ex|>ose them to a process of abstraction and generalization, 
or what is called induction, and thus constnict a science 
which is called Psychology. Aristotle is the founder of this 
science, and brought out and exposed to view such qualities 
&s sensation, association, phantasy, niemor}*, reminiscence, 
'and reason active and pa<«*ive, lx?si<los orective or motive 
jK)wers. Since the days of the StagjTite, the inductive psy- 
chologies constructed mainly on the evidenc*e supplied by 
consciousness have been innumerable, and have all con- 
tained more or less truth, which has landed us, as all truths 
do, in mysteries. 
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Besides the knowledge which oonsciousness gives us 
directly it enables us indirectly to know what passes in the 
minds of others by means of- their deeds, speeches and 
writings, which we can understand, because we are conscious 
of like states in ourselves. We can understand the deeds 
of Achilles, or the devils of Milton, because we have the 
same elements within ourselves. A skillful analyst could 
construct a psychology out of Shakespeare, or out of the 
Hebrew and Greek Scriptures. 

In Psychology' as the science of the soul, and not of the 
mere brain and nerves (which belong to physiology), we 
start with conscious acts, we obser\'e them as we proceed, 
and our final appeal is to them. The universally recog- 
nized distinctions between sensation and perception, between 
the memory and the imagination, between simple appre- 
hension and judgment, between the understanding and the 
reason, between the judgment and the feelings, between the 
reason and the will, between desire and volition (more im- 
lK>rtant than any di.stjovery yet made by the observation of 
the brain) were all perceived and defined by inward in- 
spection. 

There can therefore l>e a pycholopji' constructed out of 
the data supplied by self-cousciousncss. There can not be 
a science of the mind without such data. Any professed 
psychical science which does not include the actings of the 
conscious self, its i^erceptions, its memories, its reasonings, 
its determinations is a ph^'siolog}' and not a {isycholoj!}' ; it 
mav exhibit the laws of the brain and nerves, but not of 
the judging and feeling soul. A science of the mind c:ui 
no more lie ct>njjtructc<l bv the senses than a science of mat- 
tor bv the inner cons<*iousness. Dr. Tvndall savs, " I^t 
the consciousness of love be associated with a right-angled 
spiral motion of the molecniles of the brain, and the con* 
sciousneis of liate with a left-handed spiral motion, we 
ahould then know when we love tliat the motion is in one 
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direcdoiiy and when we hate that the motion is in the other, 
but the why would still remain unanswered ;'' not onlj so, 
but without self-consciousness we could never know that 
there was love, or that there was hate, or that they had anj 
connection with the motions of the brain. 



II. 

But while all this is true, on the one hand, and as 
important as it is true, it is not to be forgotten on the other, 
that mind and body, as the most determined spiritualists 
admit, are closely connected, are, in fact, mutually depend- 
ent Many of our psychical states, particularly our sensa- 
tions and sense perceptions, are produced by bodily action, 
cerebral and nervous. Without the bodily senses we could 
have no knowledge of anything external to the miud, and 
80 far as we can see even our mental experiences would be 
very limited. Again, our intellectual and emotional states 
liave all an effect less or more marked on the Ixxly through 
the brain and nerves. Every thought and ever}' emotion 
has an influence on the cells of the gray matter at the \Mi- 
riphery of the brain, and this may be diffused through the 
whole frame to promote or injure the health. Not only so, 
but as substances are known by their acts, we may know 
more of miml than we can do by mere self-inspection, by 
its action on the cerebro-spinal mass. 

The ])cculiar excellence of this new branch of inquir}- is 
that it uses the same means as those bv which phvsicul 
science lias reached such certainty, particularly exiierimcnts 
conducted by iastmments devised for the pnr]>osc, and can 
test the results reached by measurements cajiablc of bcin^ 
expressed numerically. These have therefore a definitcness 
which can not be secured by the more inimetliato but Ioo^t 
obser\'ations of couHciousness. I claim, indeed, tliat we 
have so far a compensation for this, in that we have a more 
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direct and a much fuller knowledge of mind by the inner 
sense ; but this can not be put in so scientific a form. The 
result we reach is that we are to attain a knowledge of mind 
by the judicious combination of the two processes, the one 
aiding the other. But the impression should not be left 
that we can gain a true knowledge of mind, of its lofty 
ideas, say of order and design, of perfection and infinity, or 
of its sentiments of reverence, benevolence, hope and love 
by mere experimenting on its material adjuncts which act 
and are acted upon by it 

I do not regard this physiological psychology as consti- 
tuting a new jisychology, as is claimed by M. Ribot It is 
a new and promising branch of the old science. It lias not 
ahogcther been overlooked in ages past. The founder of 
Psycholog}% Aristotle, treated of the senses, and sought to 
determine the functions of each. Descartes made observa- 
tions on the brain, and Berkeley showed that we can not 
discern distance directly by the eye. The Scottisli school 
has given attention to the same inlets; and its princiiml 
masters, litMd, Brown, and Hamilton were acquainted with 
the most advanced physiologA* of their day. But it is 
admitted on all hands that ^cient'e now requires and has 
vigorously commenced a more searching examination than 
our older inquirers could institute as to the mutual relations 
of mind and brain. Young inquirers are nishing into the 
field as adventurers do to a newly discovered mine. 

There are certain departments in which physiolopful 
psycholog}' has made valuable discoveries and will make 
more, and these of incresising value. In |KirticuIar : 

1. Bv it and bv it alone we can investiinite the IkxIiIv 
senses, including the sense of tem|>erature, in all of which 
there are still mysteries whose solution will throw light on 
the mode of the mind's action. It M'ill, I believe, at no 
distant date be settled M'hcther each of the senses, as is 
probable, ha<( a special scat in the brain. 
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2. The relation of language, as a mental exercise and 
as articulation, to the brain, specially to the third convolu- 
tion of the left side of tlie brain as discovered by M. Broca, 
will be accurately determined. 

3. There are laws of the association of ideas which are 
purely mental, and these have been approximately ascer- 
tained. Aristotle made them Contigmty, Resemblance, and 
Contrast; perliaps they may be more fully classified as 
Contiguity and Correlation, including Resemblance, Con- 
trast and others. But in explaining our experience we meet 
with difficulties : for example, we find that the flow of 
thought is stayed at one time, as when wc are wearied at 
night, but is resumed at another time, as when we are fresh 
in the morning, and this no doubt is to be explained by 
cerebral laws not yet discovered. 

4. It is of inij)ortance for many scientific purjK)ses to 
diiomiine the rapidity of thought and feeling in onlinar)* 
and extraonlinary rircunistances, and also to find out how 
this rapidity may l)e hastened or slackened. We alix'iidy 
know approximately what time is occupied by a sensor 
ner\'0 in the transmission of an excitation to the brain, and 
the time occupied by the motor nerve in the voluntar}* 
reaiiion ; and there have been attempts at the mosisuroment 
of pure thought and feeling, of choice and dis(t?niment 
(Wumlt), and of memory (Ebbinghaus). 

5. An interesting field is oi)ened in discovering at what 
ap? ivrtain acts begin to be performed and a*rtain ideas 
l)cgin to rise, a^, for instance, at what age infants fix their 
oyi»s on objects or think of sfKictJ and time, right and wrong. 
A Uyinning has lx?en made in these investigations by 
Darwin, Spencer, Stanley Hall, and they will be followed 
l>v others. 

The most systematic and valiiuble researches on the gen- 
enil >ubj««t have l)cen made by German investigators, ^^^rll 
koi^wledge was imparte<I and much impcta^ to inquir}* by 
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the great work of John Muller on Physiology. Special 
works began with Herbart of Leipsic, who sought to apply 
mathematics to psychical phenomena. Little positive truth 
was thereby discovered, as mathematics, which deals only 
with quantity and position, can throw little light on the 
operations of the mind ; but inquirers were taught to seek 
scientific definiteness of results. Weber made curious 
discoveries as to the sensitiveness of diiTcrent parts of 
the body such as the tongue and back. Fechner, in his 
Psychophysik, has made some imjiortant ol)&«rvations as to 
the relation between the external excitation and the psychical 
l)erceptions, and these liavc been tabulated. It has been 
difficult to reach a law applicable to all the senses. It may 
lie remarked that this subject will not l)e cleared up thor- 
oughly till the inquirers take the view of caasation given 
by John S. Mill, that a cause always consists of two or 
more agents. The external excitant does not c*onstitute the 
cntiix* cause of the jierocption, but the two acting and re- 
acting constitute the cause of the effect that follows. 

Lotzc was a man of genius, and has had great influence 
both in Grermany and in this countr}-. He has csiIIihI in 
I>xail Signs to account for sense i)erceptions in sjiace. I 
believe that there is truth in his theon', although he has 
mixed it up with metaphysics ; but the pnvise nature of 
these liocal Signs, which api)car to mo to Ijc physiologiml 
and not ])sychical, will require to lie definitely determined. 

The oliscrvations and speculations of Fe(*hner and Ix>t7^ 
have raised a great many discussions, and e:iriiost inquirers 
have readied diff*ercnt results. Herin;; of Prague has 
attacketl the psychophysira of Fwliner at n«»:irly ever}- point, 
denying that he h:is lieen able to establish any of his laws. 
On the other hand the latter luis Ikh^u defendcil in some of 
his ]X)sitions by Delboeuf, who seeks, by exiioriment, to 
estal)lish ct^rtain hiws of his own dis(*overv. 

Helniholtz, the gniit physicist, has thrown himself into 
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this discussion and has inquired particularly into the origin 
of our idea of space. He divides the theories into those of 
the uativist and empiricist, he himself holding the latter. 
Under the former he includes the a priori theory of Kant, 
which supposes that the mind adds to the knowledge 
acquired through the senses; a view which can not be enter- 
tained by those of us who oppose the doctrine that the 
luind imposes forms on things. On the other hand I can 
not see that the idea of space can be obtained from a 
gathered induction or from a series of experiences no one 
of which contains the idea. We may maintain that the 
mind by its native power discovers at once objects in space 
and occupying space ; and by an easy process of abstrac- 
tion we sc{)arate the space from the objects it contains. 

Wundt is the most eminent living representative of the 
school of physiological psycholog}*. When he brings in 
metaphysics, however, exception may be taken to some of 
his coucliLsion.s. Thus he will find few to follow him when 
he says that our sense perceptions are the conclusions of a 
process of reasoning instead of being immediate, as if we 
(•ould by any l^itimate process of reasoning get the percep- 
tion of an extended thing from tliat which has no extension. 
I am pleased to find that he is abandoning this theor)' (see 
p. 220 of this treatise) in favor of a theor}' of apixsreeption, 
a word used by I^eibnitz, and pointing to a truth. But in 
treating of his own subject, the relation of the cerebro-spinal 
mass to mind, he has shown much ability, discrimination, 
and wisdom ; &s he has also done in measuring the time occu- 
pied by ner\'ous action and reaction. 

We have now a clear and comprehensive account of the 
German ohser\'ations, experiments, and discussions in this 
M'ork of M. Ribot, with which every student of psychology 
should be acquainted. I am not sure that he has set a 
sufficiently high value on the ol)ser\*ation8 of oonsdousnets; 
but just here another of his excellencies is seen : he has 
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TO THE SECOND EDITION. 



Works published in Germany during the last six 
years have made it necessary to revise this volume. 
To simplify it, quite a little has been suppressed. 
The principal additions have reference to recent 
monographs on psychology, new discussions of the 
law of Weber, and work done in the psycho-physical 
laboratory of Wundt. The chapter devoted to 
Wundt has also been worked over in view of the 
second edition of his Physiological Psychology, of 
which a French translation is being prepared. It 
has seemed better, therefore, not to give a detailed 
analysis of the book, but to devote more space to 
works which have not been translated, and probably 
will not be. 



Ffbruanf, 1885. 
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Thirty years ago, at most, if any one had dared main- 
tain, in this oountry, that psychology was still in a state of 
childhood, and had little pros{)ect of growih, he would 
have been accused of paradox. One would have advised 
the critic to read again the works that have been devoted, 
t^ince Locke, to the diiTcrcnt manifestations of the human 
spirit, and the reply would have been judged sufficient. 

To-<Iay it would l)e no longer sufficient for any one. The 
point of view has changed, and many are disposed to think 
differently. In recognizing — as is just — that the old psy- 
eholog}' has rendered sen'icc, lias establirshed some ]K>ints 
definitely, shown in analysis a penetration and delii^iy 
difficult to suqxLss, one refuses to see in all this more that 
attempts. The spirit of the natural sciences has invaded 
psychology and made it more difficult. One a<ks whether 
a ct)llcction of ingcnioas remarks, of fine analyses, of 
oliscr\'ations clothed in terms of elegant ex|x*sition, of 
metaphysical hypotheses set with precious tnitlu^, that must, 
by right, be fumble, ctmstitute a Ixxly of dcKlrine, a true 
M'ience; — whether it is not time to resort to a method more 
rigorous. Thus lias arisen the separation, every day more 
apparent, between the old and the new psycholog}*. 

Although it hn.< ctit a gcNxI figure enough, the old pychol- 
Ofgy is doomed. In the new surroundings tliat have recently 
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grown up the oonditions of its existence have disappeared. 
Its methods do not suffice for the increasing difficulties of 
the tasky for tlie growing exigencies of the scientific spirit. 
It is compelled to live upon its past. In vain its wisest 
representatives attempt a compromise, and repeat in a loud 
voice that it is necessary to study facts, to accord a large 
share to experience.^ Their concessions amount to nothing. 
However sincere their intentions; in fact, they do not 
execute them. As soon as they put hand to the work the 
taste for pure speculation seizes upon them. Besides, no 
reform is possible of that which is radically false, and the 
old psychology rests upon an illegitimate conception, and 
should perish with the contradictions that are in it The 
efforts that arc made to accommodate it to the exigencies of 
the modem spirit, to work a change in its real nature, 
bring only delusion. Its essential characteristics remain 
always the same ; one can show it in few words. In the 
first place, it is iKxssesscd of the metaphysical spirit ; it is 
the "science of the soul;" internal observation, analysis, 
and reasoning are its favorite processes of investigation : it 
distnists biological science, associates with it only in reluct- 
ance and by necessity, and is ashamed to acknowledge its 
debt. Feeble and old, it makes no progress, and asks only 
to be let alone, that it may spend its age in peace. 

Such a conception is no longer vital. Its metaphysical 
tendencies exclude the positive spirit, forbid the employ of 
a scientific method, deprive psychology of the fruits of free 
research. It does not dare to assert itself as a study of 
{is^'chic phenomena alone, distinct and independent. Yet 

' Other* more cleteriiiinod in Oermanr, some few Ilopelianj*, and with 
w the diaciplefi (»f the whool that take^ the name "rpiritiinl realism/' 
make p^ychnlofTT a branch of roetaphytticK and deflpise natural |isychol- 
O'^ists. We have no intention of cimibating theiie mjatics; nodis^iui- 
sion is |Nii«sib1e with them, because there is nothing common; neither 
principleK, methoda, language^ nor end. 
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this is a real neoessitj. In proportion as the old habits of 
mind are effitoed, will we see, more and more clearly, that 
psychology and metaphysics, formerly confounded under 
the same title, presuppose intellectual aptitudes that are 
opposite and exclusive. We will j)erceive that talent in) 
metaphysics bears an inverse ratio to talent in psychology ; i 
that henceforth, apart from some rare geniuses who com- 
bine the two perhaps, the psychologist should renounce 
metaphysics and the metaphysician psychology. 

For the old school, since taste for iuterual observation 
and subtilty of spirit were exclusive signs of a call to psy- 
chology, the programme summed itself up in two words — 
observation and reasoning. Internal obscr\'ation is, with- 
out doubt, tlie first step ; there is always a necessary pro- 
cess of verification and interpretation ; but it can not be a 
method. To maintain this is to forget or to disown entirely 
the conditions of a scientific method. If jisychology can 
be constructed in this way, good eyes and fixed attention 
will suffice for the construction of physiolog}'. 

Subtilty of spirit is also too fragile an instniment to pene- 
trate the comixict and serrated line of the facts of conscious- 
ness. For the last two hundred years it has been testing. 
We owe to it good descriptions, excellent analyses; but its 
work is done. Its province now is simply details, shades 
of meaning, refinements, subtiltics. And as far as it dare 
touch u|)on the profound, it will be only to heap up more 
delicate and hidden distinctions. It docs not reach the 
general^-cnw neirr exptain it Und<»r tlic?e cntnditions the 
psychologist becomes a romancer, a poet of an esixxrial kind ; 
he seeks the abstract rather than the concrete ; he dissects 
instead of producing, and jisychologx' l)ecomes a kin<I of 
literan* criticism, ver}* penetrating and acute, but nothing 
more. The study of |)syclii(* phenomena in their totality 
from the lowest form in animals to the highest in man is 
forbidden him. Sucli a psycholog}' is incapable of referring 
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Too much reasoning : this is the impression tliat the old 
psychology makes upon the disciples of the new. Reason- 
ing — that is confidence of the spirit in itself, and faith in 
the simplicity of things. The new psychology submits 
that the spirit ought to distrust itself, and believe in the 
complexity of things. Even in the less complex order of 
biological science, our inductions and deductions are baffled 
at each step. What ouglU to be, is not ; what is inferred is 
not verified ; where logic says yes, experience says no. 

Do the representatives of the old psychology — and they 
are still many, though differing in sliades of opinion — 
understand the ]x>sition they have taken with reference 
to contemporary science? The physicist and the chem- 
ist trust themselves onlv in their laboratories: the biolo- 
gist daily adorns his workshop with new machines, arms 
himself with all his weJiK)n$, multiplies his instruments 
and means of exi)erimcnt, strives to sul)stitute the passive 
and mechanictil registry of phenomena for their sub- 
jective estimation, since the latter is alu*ays vacillating 
and uncertain. The jisychologist, on the contrary, dealing 
with facts of the extremest complexity, is unable to begin 
again the work of his prwlccessors, or reconsider what 
is already well cstsiblisliod, is compelled " to interrogate 
himself," williont information, experience, apparatus, or 
means of priKiHlun*. If his work is a science, it must be 
confe^^sed tliat it resembles nothing else that bears that 
name. 

II. 

The new psycholog}' differs from the old in its spirit : it 
is not metaphysical ; in its en<l : it studies only phenomena; 
in its procxnlure: it borrows as much as possible from the 
biological sciences. 

We have tried elsewhere to show the advantages of a 
psychology without metaphysics, or, as has been sai<1 since, 
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** a psychology without a soul/' Let us set aside this n^- 
ative aspect of our subject to consider it now under its 
positive aspect. 

One of the greatest obstacles to the progress of psychol- 
ogy, now, for a long time, a signal obstacle, is the very 
nature of the facts of consciousness, so vague, so fleeting, so 
difficult to fix. While objective phenomena are distin- 
guished from one another by their specific qualities, their 
relations in time, and especially their fonn, figure, and all 
their quantitative detenuinations in S|)ace ; psychical states, 
taken in themselves, recognized in consciousness alone, have 
difierenccs only of quality and relation in time. Thus it 
has been the task of the new |)sychology from the first to 
attempt to increase their deterniinateness, or, what amounts 
to the same thing, the sum of their relations. It is here 
tliat the discoveries of phvi^iology have been a great help. 
It being established that |)sychical movements arc connected, 
in a general way, with the cercbro-spinal system, physiology 
has shown more recently, that every psychical state is 
invariably associated with a ner\'ous state, of which reflex 
action L< the mast simple ty])e. This priuci])le is uncon- 
trovertible for the majority of cases, in the highest decree 
probable for the remainder. 

It is impossible for us to show here in detail that eveiy 
state of consciousness is accomiKinied by a correlative well- 
determined physical state. Some general indications of it 
will .suffice. As far as the five senses and the visceral sease 
are concerned there is no doubt. In regard to mental 
images, it is not induction alone that supix>rts the ix)sition 
that ideal reproduction sup|)oses physical conditions anal- 
ogous to those of sensation ; but {lathological facts, hallu- 
cinations in particular, show that the idea-process {ideaiiofi) 
is connected with definite states of the nerve centres. Fur- 
ther, we find desire, feeling, volition, accompanied, each 
af\er it^ kind, by a physical change ; changing states of the 
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oiganism, movemeot, cries, gestureB, secretions, vascalar 
modificatioiis. Yet, in the totality of the psychic life, there 
are certain states of consciousness of which this general 
position may be doubted. Do not reflection, abstract 
reasoning, exalted feeling, seem, as the old psychology 
maintains, to be mauiifestations of pure mind ? This propo- 
sition can not be maintained. The psychic life is a 
continuity b^inning with sensation and ending with 
movement. At one extreme we find sensation and images 
connected with physical states ; at the other extreme, desire, 
feeling, and volition, also connected with physical states ; 
can we suppose in the centre the existence of a terra incog^ 
futa under other conditions and ruled by other laws ? ** It 
would contradict all we know of cerebral action to suppose 
that the physical cliain leads abruptly to a physical chasm 
occupied by an immaterial substance which coiimiuuicates 
the results of its work to the other end of the physical 
chain. . . In fact, there is no interruption in nervous con- 
tinuity '^ (Bain). But pbusible as this conclui^ion scenic, 
psychology can do more than reason from an analog)* 
founded on the continuity of natural law. In the fir^it 
place, the most profound and abstract reflection is not |H>si- 
aible without sj^mbols that suppose a physical determina- 
tion, feeble though it may be. Again, general pliysiohig}* 
informs as that if something is producctl, something deixiys; 
tliat the period of functional discharge is a |K.Tiod of dis- 
organization, and that this biol(^ical law is appli<';)Me to 
the brain as to any other organ, to the work of the brain 
as to any other function. Let us notice, also, the production 
of heat which accompanies psychical activity (Schiil'). nxMli- 
fications in the excretions produced by intellectual work 
(Byasson) ; and without accumulating details that would fill 
a volume, we can conclude — ^that ever}* definite psychical state 
is connected with one or more definite physical events \vhi«h 
we recognise well in most cases, little, or not at all, in others. 
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This principle admitted^ — and it is the basis of physiolo* 
gical psychology, — ^the inquiiy presents itself under an 
entirely new aspect, and justifies the employment of a new 
method. For the vague and commonplace formuU of the 
^* relations of soul and body/' as the old school employs it, 
for the arbitrary and barren hypothesis of two substances 
acting upon each other, let us substitute the study of two 
piienomena which have, for each particular case, so con- 
I' stant a connection that they can be most exactly designated 
as one phenomenon of a double face. 

Accordingly, the domain of psychology is specific : it 
has for its object nervous phenomena accompanied by 
Consciousness, finding in man the type most easy of recog- 
nition, but bound to pursue the investigation through the 
whole animal series, however difficult At the same time, 
the distinction bet^vcen psychology and physiology is es- 
tablished. Nervous process in its simple aspect belongs 
to physiology; ner\'ous process in its double aspect 
belongs to ps}'chology. There can be no hesitation in 
cases where consciousness mei^ges little by little into autom- 
atism (habitude), and in cases where automatism merges 
into consciousness. The soul and its faculties, the great 
entity and the small entities, disapi^ear, and we have to do 
only with internal events, which us sensations and mental 
images translate physical events, or which, as ideas, move- 
ments, volition and desire, are translated into physical 
e>*ents. A great result is thus obtaincnl ; the state of con- 
sciousness ceases to be an abstraction filling a vacuum. It 
is fixed. By connection with its physical concomitant, it 
enters with it and through it into determined conditions 
which make science possible. Psychology is connected 
again with the laws of life and with its meclianism. 

This does not, as is unreasonably said, give psychology 
over to physiology. By a logical necessity the superior 
science rests upon the inferior. Does not contemporary 
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physiology descend at each instant into chemistry and 
physics to acknowledge its debt to them? Would any 
one say on that account that it is thus absorbed to their 
profit? Between the science of the phenomena of con- 
sciousness and physiology there is the same relation as 
between the latter and the physico-chemical sciences. If 
one objects that the passage from life to consciousness is 
inexplicable^ it is only necessary to remark that the passage 
from the inorganic to the living is none the less €o. The 
difficulty is then the same in the two cases, and it is illogi- 
cal to maintain that a method tliat is legitimate in one case 
is illegitimate in the other. 

III. 

An incontestable truth, resulting from the very nature 
of the old psychoIog}% is that it must remain a science ol' 
pure observation. The new psychologj", on the contrary, 
has recourse, in a measure, to experiment. When jisycho- 
logical problems arc put in the form we Imve indicated 
above; wlien the internal phenomenon, instead of being 
looked upon as a manifestation of an unknown substance, 
is considered in its natural connection with a physical 
phenomenon, it becomes possible to approach it by means 
of this accompanying physical phenomenon ; for this 
latter is, in most cases, under the hand of the experi- 
menter, and he is able to measure its intensity and varia- 
tions, to place it in definite circumstances, to submit it to 
all the processes that constitute rigorous investigation. 
Psychology thus becomes, in the proper sense of the won!, 
experimental. In fact, these processes are psycho-physical, 
but, the external and the internal being strictly combined, 
the object and final results are psychological. We will not 
attempt to give these here. The object of this book is to 
set them forth at length. Vague and general phrases con- 
vey DO information. Suffice it to know that this method 
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has been employed, that it has borne fniit, and that, how- 
ever difScult the task may be, the way has been opened. 

To show clearly, in few words, the difference in the two 
methods, we will refer to the theory of experimental 
methods due to Stuart Mill, which has now become classia 

The old psychology employed in its process of investi- 
gation only the method of agreement and the method of 
difference. By this means it attained its principal object, 
i. 6., a natural classification of the '' manifestations of the 
soul," grouped under the names of the different faculties. 

The new psychology also employs these two methods, 
but it adds to them a third : that of concomitant variationa. 
Physics is not able, in studying heat, to drive it from body 
and bring it back again. It proceeds in an indirect way. 
It increases it, diminishes it, causes it to vary, and studies 
these variations in their visible and tangible effects. It is 
equally im{K)ssible to suppress and re-establish a form of 
mental activity for the purpose of studying its nature and 
effects ; but it is possible to var}*^ it through the medium 
of its physical condition. We capture the former through 
the latter. Thus we study not the phcuonienon of con- 
sciousness, but its variations. Or, more exactly, we study 
psychical variations indirectly by the aid of physical varia- 
tions, that can be studied directly. It matters not if the 
process be complicated, provided it be rigorous. Know- 
ledge of natural facts is not easily obtained, and it b an 
error of the old psychology to have confuundwl natural 
knowledge of the facts of consciousness, which is direct, 
with scientific knowledge of these facts, which is indirect. 
Hence the simplicity of method that we have jwinted out 
in it; hence its i)owerlcssness to pass much beyond the 
level of common sense. 

But we must not believe that experiment, with the pro- 
cesses that constitute it, — measure, numerical determination, 
etc., — has been applied to all the questions of psychology, or 
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even to the greater number. So &r there have only been 
attempts, fragmentary investigations; but these attempts 
mark the advance of psychology upon a new phase, the 
passage of the descriptive period into the explicaUve. It is 
no longer satisfied with being a natural history ; it claims 
to be a natural science. This it is that explains the fact 
that the English and the German psychology, despite their 
community of end, has each its distinct characteristics; that 
one is systematic ; the other technical ; one rich in work as 
a whole ; the other rich in work in detail. The best way 
to show this difference clearly is to indicate the place that 
each occupies in the evolution of psychical study. 

Anterior to all science, the human spirit, as Wundt^ has 
remarked, cannot collect the facts of experience without 
mingling them with its own speculations. The first result 
of this natural reflection is a system of general ideas, which 
arc translated into language. When science begins its 
work, it finds these ideas already present. For example, in 
the domain of external experience, heat and light are con- 
cepts derived immediately from sensation. Positive physics 
reduces these two ideas to a more general concept : move- 
ment. But it has reached this result only by accepting at 
first, and provisionally, the indications of common sense. 
It is the same in the domain of internal experience. Soul, 
spirit, reason, intellection, are ideas which preceded all 
scientific study and made it possible. The mistake of the 
fild psychology has been that it accepted these creations of 
the natural consciousness for definite truths. The soul, for 
example, in5itead of being considered simply ns a logical 
subject, to which we attribute all the facts of internal expe- 
rience as predicates, has become a real being, a substance, 
manifested in " faculties." 

The study of the facts of consciousness in themselves, in- 

' OrundzSge der Pkyshioyi^km I\n/cluMnijie^ p. 8. 
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dependent of the general ideas that encumber language, 
marks the first attempts at a new psychology, and dates 
back almost tiro centuries. In the midst of much doubt 
and uncertainty, Locke, and those who have followed his 
tradition, go to an extreme, and reject all ideas already 
formed as popular prejudices. But as their psychology was 
still joined to metaphysics, no real progress was ix)ssible. 
The break has come only in our day. 

Yet the first representatives of the new psychologj- gave 
too lai^ a part to verbal analysis and reasoning. They 
did not enter sufficiently into the facts themselves. In 
England, James Mill is the best example. Even Stuart 
Mill, so eminent as a logician, so profoundly versed in 
modem methoils, though recognizing the utility of phy- 
siological study, concedes to it too little. 

It is in contemporaries, whom it would be su]X!rfluous to 
name, that natural psychology attains complete self-con- 
sciousness. Bain may be r^ardcd as their chief represent- 
ative, in that his method, entirely descriptive, free from all 
h}rpothesis, evolutionistic or otherwise, rests in the order 
of positive facts and gives no room whatever to criticism. 
Questions are put in a natural concrete form. The internal 
event is never s(^])aratcd from its conditions and its physical 
efiects. Physiology ser\'es as guide. Pathological indica- 
tions are used to profit. Each group of phenomena is 
studied minutelv and the laws induced — the law of associa- 
tion and socondarj' laws — are given as the expression of 
constant and gi'neral relations. 

Such are the essential traits of contemporary' English 
psychology'.' It is, in the largest and Ixjst sense, a descrip- 
tive study. In Germany, on the contrary', those who are 
working to construct an empirical ])sychology accord little 

'We include umler this title all dcKHrines that present the f«ine 
to whatever country they belong. 
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place to descripdoD. To characterize their work we muBt 
employ a term which has been much abused in our day, 
but which b proper here, that is, physiological psychology. 
Almost all of them are physiologists, who, with their habits 
of mind and the methods peculiar to their science, have 
touched upon some points of psychology. 

We have seen above tliat the psychical life consists of a 
series of conscious states connected with physical states, and 
that these b^in with sensation and end with action. We 
have also seen that in this uninterrupted series of psycho- 
physical states those that are situated in the centre of the 
chain form a group most dii&cult of access by means of 
physical investigation. Ordinarily, German psychologists 
have neglected this last group, or have studied it only cur- 
sorilv. But in the limited field to which they have restricted 
themselves, they have given psychology a new impulse. They 
have practised experiment. They have ])laced the psychical 
phenomenon in definite conditions and studied its variations. 

As the whole experimental method rejx)ses definitively 
in the principle of causation, physiological psychology has 
two systems of means at its dis{)osal : to determine effects 
from their causes (for example, sensation from excitation) ; 
to determine causes from their effc^cts (internal states from 
the actions that exhibit them). There is, moreover, need 
tliat one at least of the two terms of this indissoluble 
couple called the causal nexus l)e outside of ourselves, out- 
side of consciousness ; that there Ik? a physical liappening as 
such accessible to ex|)eriment. M'ithout this condition, the 
experimental method cannot Ix; employc<l. In the order 
of the phenomena that we c:ill purely internal (the repro- 
duction of ide:ts, their ass(x*iation, etc*.), the cause and 
effect are in ourselves. Although we cannot doubt that 
the law of causality reigns there as elsewhere ; although, 
in some cases, the cause csin with certainty be determined ; 
yet, as both causes and effects are in us, and give no ester- 
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nal value, their physical oonoomitants being little known 
or inaooessible, all experimental research in what concerns 
them is necessarily impossible. 

Indeed, some representatives of the German psychology 
have thought that, even where experiment fails, we are not 
driven to observation and description ; that we may yet 
hope for more exact results. To reacli them, they have 
recourse to calculation. They have treated some questions 
by a mathematical method. Assuming the principle tliat 
every internal event has magnitude, and that it has, in 
consequence, a mathematical character, they have tried to 
proceed in psychology as in certain branches of mathe- 
matical physics. They proceed on principles postulated as 
probable hypotheses ; they deduce consequences by the aid 
of reasoning and calculation, and compare the results with 
those given in exi)erience. For tlie success of this method 
two conditions arc necessary : that the principal hypotheses 
be the product of induction and present indisputable signs 
of probability ; and, following this, that the deductions that 
are drawn from them be constantly compared with reality 
and controlled bv it. Wc will find in the course of this 
work some attempts of this kind. New and ingenious as 
they arc, they certainly do not constitute the solid part of 
German psychology. 

From wliat precedes \vc may learn the essential traits of 
the German jisycliolog}-, and judge it in contrast with the 
English. It presents, as a general characteristic, a greater 
effort at precision ; as special characteristics, the employ of 
ex|x*riment ; quantitative determination (ex{X}riment su{)- 
posing numlx^r and mcasun'); a more limited fieldof study ; 
a preference for monographs rather tlian extended Morks. 
Many of these investipitions, we shall see, pertain to very 
modest questions, and it is probable that the partisans of 
the old psychologj' will find the work too great for results 
so small. But those who give allegiance to the methuls 
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of the positive sciences will not complain of this. They 
know how much effort the smallest questions require ; how 
the solution of small questions leads on to the solution of 
great ones, and how barren of results it is to discuss great 
problems before the small ones have been solved. 

IV. 

If we have succeeded in showing the place German 
work occupies in the general evolution of modern psychol- 
ogy, it is almost su|)erfiuous to add that instead of ex- 
cluding the results of the purely descriptive method, it 
supposes them. The two schools, descriptive and experi- 
mental, have tlie same object : the latter marks a growing 
tendency towai'd exactitude. But it is so far from being a 
complete psychology, that it offers as at present only at- 
tempts. The future alone will be able to fix its true value, 
and to say whether the scientific rigor to which it aspires 
am be altogether attained. Thanks to the employ of ex- 
periment and measure, i^ presents an original aspect : it is 
our business to put it in relief. Me:iuwliile it would bo 
wrong to exaggerate the opiHwitions and differenci^ in the 
results. It is only a branch of empirical, natural ix«?y- 
chology, which, in its true state, demands, in large jwrt, 
dt^soriptivc study. 

Its great merit is that it has detcrniiual lx»ttor than 
vague di'finitions can what is pri»ix»rly a physiological 
j>sychology. In conse(|Uence of a niis<i)ncvption that arises 
in many minds, this term Ls often understood as applicable 
strictly to the new jisyeholog}'. This is not really true. 
When psychology, realizing a pnigrcss that it does not 
dream of now, succeeils in determining the eoiulitions of 
all mental action, of whatever sort, as well of pure thought 
as of jK^Pception and movement, then psycholog}' will be 
nUirclif physiological, and it will Ik? well indeiHl. Fi»r the 
p2\^sent there is an entire group of fac*ts of consciou^ucss 
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whose study finds in the sciences of life only an indirect 
and unstable support The processes of the old psychology 
— ^internal observation, analysis — ^find here their place; but 
the new school employs them only in support of physio- 
logical psychology, and to investigate two things: facts 
and their relations. 

The field and place of physiological psychology is defined 
with sufficient clearness, as follows : 

Its field, which ought to enlaige insensibly with pro- 
gress in the physiology of the nervous system, embraces : 
reflex action and the instincts ; detailed study of sensation 
with questions relative to time and space in the limits of 
experiment, movement, modes of expression and language ; 
the conditions of the m4II and attention ; the forms of the 
more complex feelings. 

Its place is at the banning of psychology. It studies 
what the old school called tlie inferior faculties of the 
soul ; but in it alone the study of the higliest manifestations 
finds a point of dejiarture. It constitutes the most easily 
accessible and the simplest jiart of mental science. 

This simplicity is, moreover, altogether relative. To be 
convinced of it one has oulv to read the books devoted to 
the whole or to some {xirts of the physiological jis^ychology. 
In the presence of this constantly increasing mass of obser- 
vationSy experiments, measures, numerical determinations, 
of &iciB based upon the physical sciences, upon physiolog}', 
pathology, ethnolog}*, of hyix>theses and discussions varying 
¥rithout end in tlie 8cr\'ioe of new discoveries, and which 
denote a curionty always on the alert on all points, always 
at ibifiettiog or iK^locting something— one finds 
tieir worid, and he is not astonished that the dis- 
^ odiool refuse to cmintenanoe a psychology 
•« 00 little. Add the iii'eariness of tech- 
ode of ezpoettion, from which all 
onHoriool eflbct are exdoded, and 
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one will uuderstand how it is that some good spirits find 
themselves lamenting the psychology of the past, so simple, 
so convenient, so tractable, and expressed in such beautiful 
language. 

And yet, if it is permitted to judge the future, this com- 
plexity is simple in comparison with that which will appear 
one day, when the domain of purely internal psychology 
will be entered upon. Let us suppose the physiological 
psycholog}^ of which we have as yet only rough sketches, 
already complete ; tlien only will it be possible to attempt 
this new conquest, and to penetrate into the internal mech- 
anism of spirit by the aid of processes that to-day we do 
not suspect. What will this future science reveal ? This 
no one can say, not even surmise ; but from the difficulty 
of the work one can measure the enormity of the effort and 
see beforehand that this psychology will resemble the old 
as little as the physics of our day resembles tliat of Aris- 
totle. 

To confine ourselves to the present, the grandeur of the 
task is of a nature to call forth the boldest conjecture. If 
we cast a glance over the scieuces of life, and consider the 
number of laborers, and the questions at which they are 
laboring, and the necessity for the untiring prosecution of 
details which alone gives true science, we will conclude 
that psychology should be in the same condition. The 
old scliool, in regard to the small number of facts tliat it 
demanded from the positive sciences, Iiad set up the axiom 
'' tliat the knowledge of results ^\'as sufficient." It was a 
rule of easy application but of little profit, for these results 
and the propositions that express them are only formulas 
without value for the man who does not know the facts by 
which they are supported. 

This pretended axiom rejected, we may see the time 
approaching when psychology will demand the entire power 
of a man, when he will be psychologist alone, as he is 
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jhjudtif chemist, physiologist alone. In every soenoe 
that flourishes and is coltivated with eothnsiasm, there is 
a necessary division of labor. Each important qnestioo 
becomes a field by itself. Will not the profound stody of 
perceptions alone, for example, be soffident for the most 
active mind ? Empirical pen'diology, united to the other 
natural sdenoes by a tie of close connection, widens its 
field ; the constant work of analysis enlarges the mass of 
details. Where the last century had twenty facts to master, 
we have twenty laws ; and next will come laws of laws, that 
is, the generalixation of more and more numerous fiKsts. The 
human brain has its limits, and is by necessity compelled to 
concentrate itself upon a single study.' 

In fact, the number of those who are prepared for this 
work is very small. The majority of physiologists know 
too little psychology, and the majority of psychologists too 
little physiology. We live in a period of transition, and 
its difficulties arc sufficient to tax the greatest courage. 
There is no one who has the progress of the new psychology 
at heart who does not feel, at all times, the lack of better 
preiiaration. It will be neoessarj', to undertake this inves- 
tigation with profit, to be verscil \n mathematics, physics, 
physiolog}-, patholog}*, to have material to deal ^rith, instru- 
ments to use, and especially the aptitudes of ex|)eri mental 
science- All this is wanting. In France esiKxrially, thanks 
to the prevalent ideas that our early education has given us, 
and the Ixid habits of mind that it has led us to form, the 
second half of our life is spent in unlearning wliat we 
learned in the first. 

r ' It would be inten><tin^ to msk what phihwopliy, iw a funeral cun- 

ception of the world, will be, when the 8i)e(-ial sciences, in C(>ni«equen<Y 
of their growing complex itj, become in their detail too large for the 
mind, an<i when philuMophera will confine themselves to the most gen- 
eral and necessarilj superficial results. It is aquestioo which we submit 
to the thought of the reader. 
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Psychology, in &ct, has had the misfortune, hitherto, of 
being left in the hands of metaphysicians. A tradition 
has thus been formed that is difficult to break. In conse- 
quence of matured prejudice, men find it liard to admit 
that the psychologist should be a naturalist of a distinct 
kind. They persist in thinking of him as a ^^ philoso- 
pher" ; a title as inexact in this case as if it were applied 
to the biologist or the chemist 

As long as this antiquated opinion persists, the word 
psychology will have a very different meaning. This is 
the reproach that the old scliool casts perpetually at the 
new, that they know only the mechanism of mental life; 
and this is true. But only metaphysicians can ask more. 
If to know is to reveal an unknowable essence, then the 
new psychology has taught us nothing. But if to know 
is to study facts, to discover the conditions of their exist- 
ence, and their relations, then it has done wliat it should 
do ; and it is neither willing nor able to do anything else. 

V. 

It remains for us to indicate the object of this book. It 
is not to give a history of contem|K)rary German psy- 
cholog}'. In Germany, as everj'where, there is a spiritual- 
istic jisycholog}', which, under the different names of 
anthropolog}^ and the science of man, exhibits the classical 
traits of our current treatment of these questions.' In 
these works there arc two constructive jwrtions : the his- 
tory and classific'ntion of ixwitive truths, and their inter- 
pretation. The latter is not new and varies only in insig- 
nificant details. We will not treat of this p^ycholojr}'. 

^ The princi|ial repreiientatives of this p«ycholo^* are at pn-hcnt: 
Ulrici, Gott und dcr Mt'n.*rhf 2 voU. ; Hermann Fichte, Anthr^inAogit ; 
Harms, PhUonopkie in ihrrr Geschichtfy tonie 1, pMitcKologif ; Max PertT, 
Terj numerous works, in |iarticular. an Anihropologie^ 2 toIs.; marj 
artidct in the Zeitsckrift fir PhUotopkig und pkiUopL KriiiL 
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We kBf« rirloiM jldo the iutg c rtiu g *^Atane» of 
kaovlcdig^'' 9o i wiiariiwH ia GeramiTy doe gemeaUtw to 
Ti pmrnm aad sdbde spirits dac bear the Bark of Kane 
Tkf eoBidtate a aqpaiatc domain ; thai at pmenl eriti- 
mi Their expoHJfion wwJd be a great task, and woold 
leipiire a Tofamfee alone. 

Tkse excfaisioffe$ made, theie ranaiiB a verr Kmited 
feid : it i» the stodr of questions that are accessible at the 
flune time to observatioa and cofeciouaies^ and to scicb- 
tifie in ieati g ali oe such a$ b pram^ed in the iab o i ato ty ; 
it is p^rchologT considered a> a natnial science^ stripped of 
all BietiphT?ics and based npoo the s c ience s of lifisL But 
oar pcsitiua » not as homble as it would seem, for these 
phenomena serve a> base and point of departnie lur all the 
le^ Phjsiological p^rchologr, as it seen» to ns^ pene- 
tiates thnx^ anfi>fe9een openings into the loftie»t qnes- 
tiof» of hnman knowledge, and modest experimenting 
teaches mote than volumes of speculation. 

To estimate the s|iirit of contemporanr Gennan pqr- 
chologv wdl, it is necest^try fir^ of all to remember that the 
invKt%ations tliat are to be pn?scnted are not the work of 
philosophers, or of spetnilative thinkeis^ Tbejr are due to 
scientists^ German |fe^yviiolo|i^' |>rcsents us thus a partii*u- 
iar and original chanii'tiT. While in England an unin- 
termpted traditiiin front Ixicke, through Berkeley, Hume, 
Hartley, James Mill, confronts our contemporaries, in 
. Germany there is no tradition ami uo peychologiGal school : 
?y I all is new. 

Kant's sneeessoiH were metaphysicians, and, in our iky. 
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the critical school has succeeded them. Herbart alone, 
among his numerous disciples, can be called a psychologist 
He sets out from a priori principles, gives little room to 
facts, much to reasoning and mathematics ; but he had 
some new and good conceptions, and espedallj an influ- 
ence. Transformed by Beneke and developed by others, 
his doctrine is becoming lost in rather vague speculations in 
anthropology and ethnology. But, at the same time, the 
true empirical psychology is growing, little by little, in 
obscurity, taking its chances on occasion in works or 
memoirs of physiology. 

If a founder must be named, John Muller merits the 
title. In his books he assigns large part to psychological 
questions, and treats them fully. A disciple of Kant, he 
wished, in his way, to give a physiological basis to the 
theory of the subjective forms in intuition. 

To each species of sensor nerve he attributed a specific 
energy, in virtue of which each organ reacts in a manner 
peculiar to it, whatever be the nature of the excitation 
which it receives. He transformed the Kantian doctrine 
of space in a physiological way, claiming that the nnina 
had a native feeling of its extension. This hyi)othesis, 
taken up, modified, rejected, has given rise to a verj- lively 
debate that is still in progress, and touches upon the noblest 
problems of psychology. 

After him, each order of sensation became the object 
of profound research. Men studied their qualitative and 
intensive diflTereuccs. By penetrating dce|)er and deeper 
into the knowledge of anatomical and physiological mecha- 
nism, they were able to determine what, in seu^tion, Ls 
simple, immediately given, and what is added by the work 
of the mind (induction, deduction, the association of 
images). Where conjjciousness, of itself, sees only an irre- 
ducible fact, experiment shows many elements in combina- 
tion. Going still further, Helmholtz shou-g, especially for 
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soandy that a sensation called absolutely simple^ free ev&x 
from the psychological conditions of which we have jost 
spoken^ may be decomi)osed into elementary sensations that 
consciousness faib to disunite. His experiments have 
served as basis for the ingenious interpretations of Taine 
and Herbert Spencer.^ 

The same aavanty preceded on this road by Dubois-R^- 
mond^ and followed later by Donders, Exner, Wundt, and 
many others, attempted to determine the duration of 
psychic acts. At first, sensations were studied ; later, acts 
of a more abstract nature. This investigation continues, 
has thrown light on the mechanism and conditions of con- 
sciousness, and, as we may presume, will bring to light 
unexpected results. 

Outside of biological science, Fechncr has pursued a 
line of investigations aiming at the measurement of the 
intensity of sensations in their relation to the excitation 
that causes them. He has cmploycxi mathematics and 
physics. His generalizations have given rise to a lively 
controversy, and bronglit out verifications and counter- 
experiments. A considerable number of works have al- 
ready appeared, which, in acconlance with tlie title chosen 
by Fechuer, are included under the name of psycho- 
physics. 

Such are the most general cliaracteristics of the move- 
ment that has arisen in Germany during the last thirty 
years. Besides Miiller, its j>rii.oipal promoters have been 
E. H. Weber, Volkniann, Dulxiis-Rcymond, Fcchner, 
I>otzc, Wundt. Several of them have contributed to the 
progress of psychology without sotting to themselves this 
object One will not be astonished, tlien, that their work, 
as we are going to present it, has a fragmentary character, 

^Ttune^ IkrinteUigenee, part 1, book iii.; Ilorbert Spencer, Prinei- 
ple$ fii Pitffeholoffyf Tol. i., part 2, oh. i. 
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that tiiey pursue different directions, and are engaged upon 
difierent subjects. They are scattered workmen; not at 
all resembling a school to the eye, that is to say, to the eye 
of those who obey a common discipline and pursue a com- 
mon tradition. But there are traits common to all of them, 
and which distinguish them from every other group of 
psychologists : the experimental sciences as point of de- 
parture, a characteristic method, and a positive style of 
treatment. 

In most cases, it would have been impossible to proceed 
here as with the English psychology. We ought often for 
a monograph on a psychology to have substituted a mono- 
graph on a single question, and to have mentioned alsK) 
works published elsewhere than in Germany. To our 
mind, this necessity marks progress. According as psy- 
chology, breaking its old metaphysical bonds, shall accas- 
tom itself to the method of the sciences that touch it most 
closely, will it carry less and less the imprint of one man 
or one race, and become the common work of all lands. 



CHAPTER I. 

BEGINNINGS: HERBABT.^ 
I. 

The first efibrts toward a scicDtific psychology, in Ger- 
many, are due to Herbart They constitute a transition 
from the pure speculation of Fichte and Hegel to the 
unmetaphysical psychology. This explains the fact that 
they are cited by such men as Helmholtz and Wundt^ 
that they have had an avowed influence upon them, and that 
in other respects they have at present little more than an 
historical interest 

Herbart has given us his psychology in two works under 
the titles : Psychology as a Science, founded^ for the first 
timCf upon ErperiencCj ifeiaphysics, and MaihemaiicSj and 
Handbook of Psychology} The latter is much more con- 
cise than the former, and is more difficult to read : it con- 
sists, for the most part, in a resume of definitions and 
formulas. 

The point that concerns as at first sight is that Herbart 
expects to found psycholog}' on metaphysics. His point 

' Herbart was bom at Oldenburg, May 4th, 1776 ; he studied uuder 
Fichte at Jena, was professor at Gdttingen and at Konigsberg. lie 
died August 14th, 1S41. 

' Ptychologit aU Winentehaft^ neu gegnindH auf Erfahrung, Metaphynk, 
und Maikematik, 1S24-1825.— iar6iieA xur Pl^ologU, 1815.— The 
edition that we use is "the complete works of Herbart," bj Hartenstein. 
24 
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of departure lies 'Mn being." The ontological principle 
upon which all rests is '^ the unity of the real/' 

Beingy for Herbart, is absolutely simple^ without plu- 
rality^ without quantity; it is only a quale. He says 
somewhere: ''Being is al)solute position; its concept ex- 
cludes all negation and all relation/' And to pass from 
considerations of being in general to being in particular : 
''The soul/' says he, "is a simple substance^ not only 
without parts, but with no plurality whatever in its 
quality." ^ Its quality is unkno\vn to us ; but its activity, 
as that of everything else that is real, consists in conserving 
itself {Sdbderhaltung). 

If everything that exists is absolutely simple by nature 
and by definition, whence, then, comes plurality? It arises 
from the determined relations that are established between 
one real and other reals. In consequence of these recip- 
rocal relations, the reals are engaged in strife ; and in con- 
sequence of this strife, the Selb«tei*haUungy which essentially 
constitutes each of them, becomes a representation {Vordd^ 
lung). This Ls the hy|X)thcsis of Herbart The represen- 
tations (or, as contcniiK)rary psychology expresses it, the 
states of couscioasness) are then " only the efforts of the 
soul to conserve itself." In other words, our sensations, 
our ideas, our recollections, all that constitutes our psycho- 
logical life, exist for us only as an effect of our tendenc)' 
to a 8elf-couscr\'ation, which, through its relation to other 
reals, is detennincil and specific. 

This metaphysical ilebui is very dangerous, and nothing 
could be more just than the remark of Trendelenburg : ' 
The concept of the real, with Herbart, rests simply in 
speculation, not in experience. 

Although this be true, we will admit the hypothesis and 

' Ijdkfhuek zur Pr^kologUj part 3. 

* Jfittaritehe BeUrage xur Pkihtopkie^ Tol. iii. 
3 
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examine more explicitly the genesis of the states of con- 
sciousness. We have now the matter of psychology^ the 
phenomena that it studies ; let us see how Herbart disposes 
of them. It is certain that, in spite of the marked taste for 
abstraction that he betrays in the misuse of metaphysics 
and mathematics, he shows a true appreciation of real fact, its 
evolution and its specific varieties. And one doubts this 
the less because the tendency which is with him in a state 
of germ is developed in his disciples ; it is from the school 
of Herbart that later, as we shall see, ethnic psychology 
springs. 

" The matter of psychology/' says he, " is internal i)er- 
ception, intercourse with other men of all d^rees of culture, 
the observations of the educator and the politician, the 
recitals of travelers, historians, poets and moralists, experi- 
ments on the insane, the sick, and on animals." ^ Besides, 
he remarks, ^^ the man of the psychologist is the social and 
cultured man who represents the history of his race, 
arrived at its greatest height ; " but as actual facts do not 
tell us what is primitive, it is necessary for this to have 
recourse to the savage and the child.' 

To-day such views may seem common, they were not so 
in Germany sixty years ago ; then, under the undisputed 
reign of metaphysics, they would have l)oeii original almost 
to paradox. I am inclined to think, however, that they 
were not entirely original with Herbart, but were suggested 
by the reading of Locke. 

The taste for true fact in psychologj- has made Herbart 
the most determined enemy to the hypothesis of faculties in 
the soul. He takes occasion to combat it continuallv. 
Psychology has gone backward since IxMhiiitz and I^ocke, 
and this is due to the separation of the faculties by Wolff 

' Lehrbwek tmr Pmyekologie, Introduction. 
*Ibid.,part2,ch. I. 
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• 

and Kant The two first mentioned were wiser in letting 
this hypothesis alone, for '^when to the natural concep- 
tion of whai passes in us we add the hypothesis of faculties 
which we have, psychology takes on the form of mytholog}'." 
Empirical psychology, says he in another place, reveals 
to us three faculties : thought, feeling, desire ; to these 
three faculties, as genera, it subordinates the others (mem- 
ory, imagination, reason, etc.) ; then, under each species, it 
subordinates varieties (memor}' of places, words, etc.; reason 
theoretical and practical, etc.). But the real, the fact, is 
individual ,* it is not a genus, or a species. The general 
can be derived from the individual only by abstraction, 
according to rule ; and how attempt this abstraction when 
the individual is imperfectly known, iniiecurcly established?^ 

To this rcsix?ct for reality that we find in Herbart, 
although it verj' rarely touches upon individual facts, we 
must add a clear apprehension of the scientific method. He 
did not believe, as was then the fashion in Germany, that 
it was possible to construct psychology by means of pure 
deduction and logical argumentation. He proi)oscd to 
apply to psychology " .something that resembled the inves- 
tigation of the natural sciences'* (welche dcr Naiurforschung 
fjlciche). Sometimes he even seems to say that pyohology 
can be constituted a science onlv on condition tliat a ver\* 
large part be relegated to the unknown, and that one con- 
fine himself to phenomena. *' Ijct experimental physics be 
ignorant of the forces of nature, yet it has two moans of 
discovery, experiment and eftlculaiion. Psychology cannot 
ex|KTinient on man : it has no instniments for that ; it 
ought all the more to employ «iIcnlation." 

It is not certain, now in our day, that exiwriment is 
impossible in jisycholog}', as Herbart maintained. The 
researches of Fechner and his successors have shown the 

* /VyrA. a/jt. Wisf,^ IntriMlutlion. 
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oontrarj ; an entire order of psychological £u^ has become 
accessible to experiment But this is certain, that he had an 
exact idea of the conditions of the science ; he knew that it 
could exist only with calculation, that is to say, with quan- 
titative determination ; or, indeed, with experiment, that is 
to say, with objective verification, and that in the absence 
of these conditions, the use of the word science is an usur- 
pation and an abuse. 

II. 

Psychology has some analogy with physiology. " Even 
as the one constructs the body with fibres,' so the other con- 
structs the mipd with series of representations.^' Repre- 
seutations or facts of consciousness whose laws can be 
known — this is the matter of psychology. " But what we 
seek is not a mere roister of facts ; it is speculative knowl- 
edge, reduction to law." For example, " psychology asserts 
that the states of consciousness arc associated in time and 
space, and it has never come to consider time and space as 
determinations merely that accompany this association; 
moreover, such a jisychology is not vague, as the description 
commonly given would have us believe, but follows laws of 
strictly mathematical certainty/' If we do not make use 
of calculation, we must renounce all psychology as knowl- 
edge. The internal sense, tliat pretended scientific instru- 
ment of the majority of psychologists, has not for Herbart 
" such easy prenjgativc and value in external experience, 
whatever imagined superiority men have been able to dream 



into it." 



So far we know only one thing : the states of conscious- 
ness, aoconliug to the metaphysic of Herbart, arc due to the 
efibrt that each real makes to conserve itself, when it enters 
into relation with other reals. But is there nothing here 
that resembles mathematical properties? Yes, for every- 

* \\v would my in our daj : with aoaUmiical elemenU. 



BEGINNINGS : HEBBART. 29 

thing that is ])erceived within has properties that are gen- 
eral ; that is, it exhibits itself as going and coming, oscil- 
lating and fluctuating, in short, as growing stronger and 
weaker.^ Each term employed to express a representation 
conveys a concept of magnUude. We must admit then 
either that the facts of consciousness have no order, or that 
they Iiave a mathematical character, and are capable of 
mathematical analysis. 

Why has this analysis been for so long a time unat- 
tempted? Herbart has given many reasons. The prin- 
cipal reason is the difficulty of measurement Psycholog- 
ical magnitudes are variable quantities which can only be 
estimated in an incomplete way. *' But we can submit the 
variations of certain quantities, and these quantities them- 
selves, as far as they are variable, to calculation, without 
determining them completely; ufion this all infinitesimal 
analysis rests. As long as the calculus of infinitesimals was 
not invented, mathematics was too imperfect for this pur- 
pose." It is now possible to asc it in constituting psychol- 
ogy as a science. 

All our knowledge of internal facts is necessarily and 
characteristically incomplete ; our mind, by a law {XH^uIiar 
to itself, must complete it {Ergdnzung)? But in most lascs 
the empirical data are so insufficient that this undertaking 
can be conducted only in a speculative \\-ay ; and, for this, 
it is necessarj', first of all, to demonstrate the existence of 
certain relations: that two quantities are functions of each 
other, that they are connected as a natural number and its 
logarithm, as a differential and its integral, etc. 

In short, with Hcrlwrt, jisycholoj^^' consists entirely and 
alone in elaliorating the facts of internal perception ; in 
demonstrating the connection of the facts that perception 

' AycA. aU Wiu^ Einleitung. 

' The word employed hy Eogliah expotiton of Ilerbart to trmndaU 
EtgoMxuMg U daboroium, — Tr. 
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indicates, by means that perception can not indicate ; and 
this according to general laws.^ 

Inasmuch as the states of consciousness, without excep- 
tion, according to Herbart^ are representations, and rep- 
resentations are forces, at least as far as they act in oppo- 
sition to one another, he concludes that the task of 
psychology consists in establishing a static and dynamic 
of mind.' 

We enter here into the heart of the psychology of 
Herbart. We must insist then upon its essential character- 
istic : the employmcut of mathematics. 

Every simple representation has a determined quality 
which is invariable ; the percept red, for example, can never 
become the i)eroept blue. But every representation lias also 
a qtiantUative value which is variable, namely, its degree of 
intensity, of force; or, more simply, its clearness.* A com- 
mon fact will show that our representations are really forces 
that strive among themselves. Suj)ik)sc, says Herbart,^ that 
a man siieaks an unknown tongue to you ; you notice that 
each word, if it is not pronounced verj' plainly, leaves your 
menion' immediately. The percepts produced in you by 
these difTcrcnt sounds have, then, the proiKsrty of chasing 

> Ptyeh. ain, WTw., p. 220. 

* It must be noted well that Ilcrbart says expressly that the states of 
oonsciousneM arr not forces, but become so only in coiitse<)ucnce of the 
relations established among them ; just as the soul, as we have already 
said, becomes oonsiiuas only by accident. The subject representing is a 
simple 8ubHt:incc pro|)erly called the soul. The representations are pro- 
duced by external conditionii, and arc determined as to their quality an 
much bv these conditions as bv the nature of the soul itself. The soul 
is not, then, originally a representing (conscious) force ; but becomes so 
from the existence of certain conditions. Further, the representations 
taken in themselves are not forces, but they become so in consequence 
of their reciprocal opposition. — (PigycholngU als Wi»nuekafl^ p. 31.) 

' Drobisch, Er$U GrundUKrtn der MaikematiMehen Plnfcholoffie^ p. 15. 

* De attrntumia inenMura eatuwque primanU, in the SammUlieke Werke, ToL 
VII., p. 75, etc 
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each other out. Before we learn auy language, eveiy word 
produces on us the same effect. As a result of custom, 
the connection of the words has become easy ; we feel no 
longer that each of them is an obstacle to the others; 
but this antagonbm continues none the less : it is a general 
fact. 

The principle that serves as support for all the rest is the 
antagonism of representations. Uerbart, who proceeds as a 
mathematician, remarks that this hypothesis ought to be 
taken from the first in its most simple sense. '* We do not 
deal with complex representations, designating objects by 
their determinations in space and time, but of very simple 
representations, such as red, blue, sour, sweet ; in a word, 
of such as can be furnished by an immediate and instan- 
Uuicous sensation." It is a metaphysical principle — ^the 
unity of the soul — ^that explains at once the antagonism of 
the representations and their association. As, in virtue of 
the j)rinciple of contradiction, two contraries cannot exist 
at the same time at the same place, so the contrary repre- 
sentations arrest each other reciprocally. Without this 
antagonism, all the repre:^entations would constitute only a 
.single a<*t of a single soul ; and, in fact, they do constitute 
but a single act as far as no obstacles whatever introduce 
Si'iKiration among them. 

This antagonism between two states of consciousness does 
not belong to either of the two taken alone; it results from 
a relation. "If we hear a c alone, it does not oppose itself 
in our minds to a d. But if we hear c, </, at the same time, 
or if these two representations co-exist in our consciousness, 
then we perceive not only the sum r, rf, but the antagonism 
between them." 

Moreover, among the representations, the antagonism is 
very variable. " Ix»t us take hiiie ; it is less opposctl to 
violet with its different shadis than to red with its differ- 
ent shades ; or, take c, it is more opposed to d tlian to 
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sharp, to g than to e. The arrest that is the oonse- 
queuoe of the antagonism must vary with it'' ^ 

Let us admit, then, to place the problem in the most 
elementary terms, that there are in the mind only two rep- 
resentations, simple and contrary. Each has a d^^ree of 
force or intensity of its own : we know that as the result of 
attention, or of some external cause, the intensity of a state 
of consciousness may become very great. The intensive 
magnitude of these two percepts can be represented by num- 
bers. Let us call one of the representations A and the 
other B ; designate by m and n their intensive magnitudes; 
then we can assert the relation A : B = m : n, although 
there is no unit or common measure to which we can refer 
A and B to determine their absolute intensive magnitudes. 
The representations being contrary, it is evident that the 
stronger will resist the more strongly. The resistance will 
be in the relation ~. The more it resists, the less will it 
undergo change ; consequently, the changes resulting from 
the opposition will be = ~- : -~ = n : m. The decrease 

in intensity which is brought about in this case is called by 
Herbart an arrest (Henimung\ and the object of the calcu- 
lation is to determine; 1st. The sum of arrest (Hcmmungs^ 
summe)y that is to say, the total loss of intensity in the given 
case ; 2d. The relation of arrest (Hemmungwerhdltnm\ that 
is to say, the way in which thb total loss is apportioned to 
each of the two representations, in proportion to its intensity. 
To take an example, if we sup]X)8e two representations 
whose intensity is in the relation = 3:2, the arrest pro- 
duced will be = 2, because, following Herbart, if it were 
grwitcr than two, the more feeble representation would he 
destroyed, which is impossible. From the other side, it 
can not be less than two, because, in their internal shock, 
each representation tending to lose the least possible, all 

^Pk^ehologU aU WimeMchqft, p. 40. 
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that is taken from the intensity of the one is added to the 
intensity of the other. The total sum of arrest being = 2, 
calculation shows that the loss for each is such that the 
stronger representation becomes = V, and the feebler i\ 

Such are the general principles on which the mathema* 
tical psycliology rests. We may sum them up in the follow- 
ing propositions : 

Representations become forces when they are in reciprocal 
opposition. 

Representations, in consequence of this antagonism, lose 
a qaardum of their intensity ; this is called, in the language 
of Herbart, the arred of the representation. 

No representation can be destroyed ; the arrest, partial or 
total, has no other effect than to diminish its tension, and 
cause it to pass from the state of real representation to 
the state of simple tendency (StrAen vorzusteUen) ; (it is this 
phenomenon that is called in ordinary language the passage 
of the conscious into the unconscious). 

Two representations are in equilibrium when each of the 
two is sufficient to arrest the other. Each representation is 
then in a state of tendency ; it is obscured ( Verdunkdung). 

When the representation emerges from this point of " ob- 
scurity," it gives rise to wliat Hcrbart calls a movement 

The calculation of this equilibrium and movement of 
representatives is the object of the static and mechanic of 
mind. 

STATIC OF MIXD. 

It would be both outside our puq)osc and beyond our 
ability to give a complete exposition here. It will suffice 

' Here b the c«Icalation of Ilerlmrt : 

We have: (3 -f 2) : { j} = 2:j|j 

Henoe, the remainder of the stronger s 3 — } ss y . 
The remainder of the feebler s= 2 « | =: {. 
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to indicate the general characteristics of a question that has 
now, besides, only an historical interest. 

The static of mind has for its object to study the condi- 
tions of equilibrium among representations, to submit tlieir 
reciprocal arrest to calculation, and to indicate all the vari- 
ations they present in combination. 

Representations form different classes, such as colors, 
sounds, figures, etc., etc. Herbart calls each of these classes 
a continuity. According to him, representations belonging 
to the same continuity oppose one another ; those that be- 
long to different continuities do not. Thus color produces 
no arrest on a sound representatioUy'etc. 

Simultaneous representations are, by the very fact of the 
unity of the thinking subject in which they are found, 
capable of uniting, as far as the reciprocal arrest does not 
forbid it. But it is evident that this uniting must assume 
two very different forms, according as the two representa- 
tions are of a different or of the same nature. In the first 
case, they can unite totally ; in the second, they can unite 
as far as the arrest permits. 

Id CaJif. — This is the most simple case. The represen- 
tations lielong to difierent continuities; "they can unite 
totally in such a way as to form a single force, which 
enters as such in the calculation.'' Herbart calls this a 
complication or an entire complex (union of a sound and a 
color). 

The representations belong to the same kind ; there re- 
sults a |iartial union due to the opposition that exists 
between them. Herbart calls this a Vcrsckindzung^ or 
fusion (union of red and blue).' 

2d Case. — Here the repru^^entations oppose each other 
instead of uniting. Herbart reduces the problem to two 
principal forms : 

' Herbart distinguishes apiin complication and fuaion as c(nnpUu and 
incomplrie; but we cannot give all the details. 
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let The two representations are in complete opposition, 
and are of equal intensity. Let two states of conscious- 
ness, A and B, have the same intensity=l, and oppose 
each other totally, ^' as red and yellow." In order that the 
arrest of A be zero, it would be necessary, as we have 
seen, that B disappear entirely. But each of the represen- 
tations tends to conserve itself, and both strive with equal 
force. It results that each loses half of its original intensity. 

2d. The two representations A and B are in complete 
opi)osition, and are of unequal intensity. Let the inten- 
sity of A = rt, and tliat of B = 6, in such a way that a>6. 
In this case, by the hypothesis of Herbart, the " sum of 
arrest would Ire = 6, that is, equal to the intensity of the 
feebler representation ; since, that there might be no further 
contradiction,^ it would be sufficient tliat the feebler repre- 
sentation be overcome." 

3d. Three representations, A, B, C, are in complete op- 
position, and their intensities a, 6, e, are such that we can 
assert a > 6, 6 > c. In tliis case, the sum of arrest is = 
&+C, that Is, equal to the sum of the two feebler intensi- 
ties, since, if their arrest were total, the representation A 
would maintain its entire intensity. Herbart determines 
by calculation how this sum of arrest 6-f e, is a|>|K>rtionc<l 
among the three representations. According to him, more- 
over, all cases are reducible to the three precciliiig, the 
(conditions, equality of antagonism and diifereuce of inten- 
sity, remaining the same. 

' Wc give here, under a general form, the calculation, a particular 

care of which Herbart has shown us above. The mm of arrest = 6 U 

thu» divided lietween two rc|)re:$entation8 : A remains in consciousoetti 

with the intontdty : 

g^ tt-f 6 

B remains in oonsciousnev with the following intensitj : 

^ _ J^ 
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In shorty this eqnality of antagonism admitted, each 
representation undergoes an arrest moendy proportional to 
its intensity. 

Herbart then examines two other cases : 

1st The intensities are supposed equal ; but the degrees 
of antagonism are different Then each representation 
undergoes an arrest directly proportional to the entire 
antagonism that exists between it and the other represen- 
tations. 

2d. The intensities are unequd and the oppositions un- 
equal. For the solution of this case, very complicated 
calculations are necessary.' 

Each representatioD, in consequence of the arrest that it 
undergoes, can he chased from consciousness. But this 
exclusion has decrees, and, in this passage from the state 
of real representation to the state of simple tendency, it 
has an important statical point that Herbart calls the 
threshold of conacioumeas : ''By threshold of consciousness 
{SckweUe des Beumsstadiut), I mean those limits that a rep- 
resentation seems to overleap in passing from a state of 
complete arrest to a state of real representation." Calcu- 
lation can determine the conditions under which a repre- 
sentation attains an infinitely small degree, while still a 
representation; under which, consequently, it touches this 
limit.' It is " below the threshold," when it has not the 
foroeto fulfill these conditions ; and "above the threshold" 
when it has attaincil a di^grce of real representation. In 
other words, the threshold of consciousness is the limit at 
which the intensity of a rc*presentation can be considered as 
= 0. The "worth of the threshold " is the value a rei>- 

' Let the intea^ities be a, 6, e; and the antagonism between a and h 
-^ m; between a and e = p; Itetween b and e = n; the arresu will be: 
m-f-p fn-l-n n-4-p 

-IT' "*"' ~« 

* P^fcMogU aU WmamlK^ p. 43, Ac. 
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resentation must have to retreat just to the threshold of 
consciousness. For example, if a = 1 and 6 ;= 1 ; c, at 
the exact moment that it arrives at the threshold of con- 
sciousness, will have a value = |/ J or 0.707. 

Below the threshold of consciousness, all perception be- 
longs to the cat^ory of insensible perception of Liebnitz. 
For Herbart, the simple representations are not infinitely 
small, but the complexes resulting from their fusion over- 
leap the threshold of consciousness. ^' They are not,'' says 
Drobisch, '^ differentials, but the int^ral of differentials. 
Mathematical psychology can no more start with the study 
of the insensible perceptions from which the simple per- 
ceptions result, than physical mechanics with a theory of 
molecular attraction. The concept then of simple repre- 
sentation is as valid as that of the material point or of the 
molecule ; it is a scientific abstraction, but it has its validity 
none tlie less." * 

MECUAXIC OF ^IXD. 

This section of psycluJogj^ studies representations in 
a state of movement. If we consider the state of each 
representation as Ix^ing pnNhiccd in successive stages, there 
is room to enquire with what quickness^ constant or vari- 
able, the ol)scurity will be produced, and in what time it 
will be finished. 

''The analogies between the mechanic of mind and that 
of body, moreover, must not make us forgetful of their 
points of diff(»rence. We do not deal here with angles, 
sines, cosines, etc., etc., nor \\\X\\ infinite extension ; but every 
movement of the representations is confined between two 
fixed points: their state of complete arrest, their state 
of complete liberty. Instea<I of the attraction that draws 
bodies downward, we have here the natural and constant 



V 
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effort of all the representations to revert to their state of 
complete liberty (absence of arrest)/' 

If we set out with a state of equih'brium, or, as is more 
really the point of view of fi^ychological experiment, with 
that state of arrest in which the representations are, we see 
that, as new forces intervene, the equilibrium is broken ; 
the sum of arrest decreases and a movement of the repre- 
sentations b^ins. The mechanic proposes to apply calcu- 
lation to the following questions : The diminution of the 
sum of arrest ; the quicknc^ of movement for each repi'e- 
sentation ; the qtiafitum of time during which it is exe- 
cuted; the mediate or imnunliate awaking of repres$enta- 
tions. 

We cannot enter here into an ex{K)sition. We will 
only attempt to show how, by the aid of the " law of 
reproduction," Herbart believes he can explain the for- 
mation of general ideas, and, in particular, the notion of 
space. 

In consequence of this strife for existence among them, 
each representation occupies the consciousness only a limited 
time, and Ls changed into a simple tendency. Herljart 
docs not give us a very cl«ir idea of the nature of this 
tendencj' ; we can represent it, however, as a state of 
equilibrium; equal and contnu*}' forces check each other 
mutually. But when any circumstance occasions a diminu- 
tion of arrest, the tendency IxxHimes again a real represen- 
tation ; it attains first the ** threshold of consciousness," 
the visible horizon, then mount^^ above the horizon (Sieigcn). 
This ascending movement of a representation excites that 
of analogous states, and thus the general idea is produced 
in consciousness. It is due, then, not to a s|K?cial |X)wer 
that the soul exercises over the simple perceptions, but to a 
mutual rcacticm of analogous jxjroeptions ; the differences 
are obsinired in the ma^of iH^nvptions, and there remains 
only what they have in common. 
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If we consider the notion of spaoe^ we will find that it 
arises from a suooession of 6eusatious. Our states of con- 
sciousness can be associated in different ways, whether it be 
for the production of combinations or the formation of 
simple successions. The successions themselves are of dif- 
ferent kinds ; but there is one alone that suggests to us the 
notion of space ; it is the succession that can be reversed, 
that is, whose different terms read indifferently from A to 
Z, or from Z to A. Movement (of an arm, a limb), con- 
sidered as a real fact, plays for Herbait only a secondary 
role in the acquisition of our notion of siiace ; it is the 
occasion of this idea only as far as it prkIuccs in con- 
sciousness a series of states that can be i^evcn^nl. "During 
the progressive movement," says Hcrbart, " the ^r^t repre- 
sentations fall (below the threshold) succcs.sively, and are 
fused gradually with those that follow. But uimju the 
least return backward, these earlier rcprest'utations come 
back en maittte, are raised (al)ove the threr^hold) by means 
of those which are there added, and which re^Muble them. 
It thus hapi)ens that each reprc^ntatiun assigns its place 
to all the others, since it must place itself beside and 
among them." * 

The notion of space arises then for Hcrb:irt fnun an 
association among states of consciousness. Ever}* < »t I ivv mo- 
ment (feeling of muscular activity, rcsistantv) is neglected 
bv him ; he takes account onlv of states of ci»nsiMousness 
and their relations. This ha** given ucfU<ion to Ix>tze to 
object to this theor}', that certain soric^s (for e.\ani|>le, the 
musical sinle) can be read indifferently, from up <lown <ir 
from down up, without giving the least idea of >\kuv; 
and to other critics,* who have maintainetl that this deriva- 
tion of space itself previously implie<I the i<leH of sjiace. 

> P^kolo^ aU WiM^HMckafi, pp. 119, 120. 
* Zeitfchrift fir PkUomfUtir (lixki, Vi>l. 1, 2). 
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ni. 

We are not oonoemed with the stady of the psychology 
of Herbart in all its details ; what precedes contains the 
essentials ; there remain only two pouits to detain us ; his 
theories of sensation and the Ego. 

To Herbarty all psychological &cts, without exception, 
are representations. The phenomena called feelings, affec- 
tions, emotions, desires, passions, eta, do not constitute a 
separate species opposed to ideas. The phenomena of feel- 
ing, according to him, are not of an irreducible nature ; they 
do not present essentially distinct characteristics; they 
should not form a separate group ; tliey do not represent a 
second mode of psychic life. On the other hand, the feel- 
ings are not representations. What are they then ? They 
are simply relations. The particular states of the soul that 
everybody calls feelings (with their varieties) are the rda-- 
tion8 between repretsenicUions. This doctrine is found en 
germe in Aristotle. It was early noticed that a group of 
feelings — the sesthetic feelings caused by sounds-depended 
upon inter\*als, that is, upon relations between perceptions. 
Herbart has generalized this theory and extended it to all 
the feelings. 

^ Feeling {Gefnlit) arises when one representation remains 
in consciousness in consequence of an equilibrium among 
the forces that arrest it and those which tend to raise it." 
This definition must be explained. AMicn one represen- 
tation overleaps the threshold of consciousness ami is ex- 
panded, a state is produced, which, in the common language 
of psychology, is called an intellcctiml act. If, on the con- 
tran*, the sum of arrest Is increased, the representation is 
driven below the thrcsliold; the intellectual act ceases. 
But another case may arise : suppow that one representation 
lies in conscioiisness ; if two other representations of equal 
and contrary force tend, one to retire it, the other to increa^^ 
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it^ a state of equilibrium is produced. This state, result- 
ing, as it seems, from a relation among the representations, 
produces a feeling. Thus, says Lindner, one of the latest 
disciples of Herbart,^ if we take a feeling such as affliction 
caused by the loss of a friend, the idea of that friend is 
caught '' as in a vice " between two ideas : tliat of his death, 
tending to produce an arrest, that of his benefits, tending to 
a contrary effect. 

Herbart praises highly the division (from Kant) of the 
emotions into two classes : 1st. The exciting emotions (ri2«- 
tige), such as joy and anger; 2d. The depressing (sdiniel" 
zendc)y as fear and sadness. He defines the first as " the 
emotions that bring into consciousness a quantum of real 
representation greater than it can contain ;" and the second, 
as '' the emotions that drive from the consciousness a quan- 
tum of representation greater than that which ought, from 
tlie nature of these representations, to be there." 

In regard to the desires (Begehrcnj—of which Herbart 
forms a group including the proi)ensities, the passions, and 
the will as desire reaching after a moral end — he defines 
them as follows: "Desire is the predominance of a repre- 
sentation that strives against obstacles, and thereby in this 
sense determines the other representations.*' ' 

Every passion has for its foundation a dominant repre- 
sentation ; when the representation of the object dosinxl 
does not rule, there is no passion. The strength of {Kission, 
its characteristic irresistibleness of tendency, consists in the 
continued efi<>rt of the dominant representation — or, rather, 
of the group of representations which pertain to the objc^it 
of the passion — ^apiinst the continued am-art that it under- 
goes in con:?ciousness. Passion arises fix)ni a mass of ini- 

' Lindner, Ijrhrhnrh drr empirurhen Pinfchaiofjie, p. 117. 

*We do not giro here the detailed clawification of the emotions 
acoording to Herbart; that would take us too lar. See Lehrbmek tur 
Ptyckoio^ 2d party chap. 1 to 4. 
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moderately intense but connected representations^ which 
stand in opposition to the regular combinations of repre- 
sentations. In metaphor, it is the antagonism of passion 
and reason ; but, as we see, these are not two faculties, two 
entities, opposed to each other. " Passions are tendencies 
in the direction of desire, which have their foundation in 
the interaction of representations. They are tendendes, and 
not acts ; and this explains the fact tliat there are not only 
passions but passionate natures. The absence of dvilixa- 
tion and education fii\*ors the de\*elopmcnt of such natures, 
because the more isolated ideas remain, the more their union 
is reiluceil to rule and order, the more powerfully will each 
act for itself alone, and awake only ideas that can enter into 
helpful combination with itself 

Thus cN^rywhere in the i^jychology of Herbart we find 
if|utt<ientatii>ns only. For him this fact alone explains all 
the details of the mental life. It explains it as unity. The 
I^\ or^ if \uie prefer the i>ther exprw^aon, the coDsciou<nfs«!is 
is n\^« in fact^ fi.v Herbart^ a thing a|iart. While earlier 
pe^yehoK>|insts maintained tliat, fi^r a ir^^ivsentatioQ to be 
l^^ble^ it was only nei\t^sar}* that ciHisrtou5iK!«9s ornipy 
il»e4f with if* with Herbart, ami his si4khJ, on the contraiy. 
<\«iimoii!^ii<t!^ i$ \wly the Sim) i^ actual nf|«vt<aeQtafkiD^ In 
sliiMt, it i» an eflM ami m^ a aiii:^\ a rtsuh ud not an 
of^nal fiKt« Jtt$t as a fhii^ or an iJ^rt is the point 
w^^e^^ d)fRfv«t setw of imam's nH\t. <^^ the I i? the point 
wlurf^ all the :WTi<t( ^^^ %mr ix^fMrvti^^^iati^^ns nuNt : ami the 
i vyw^ytitatHMi t[^ the 1« \Mr the imlivi^hial ixxitmoa'iiM';!^ is 
fvii>iiiiiK\) only as xiv diflRNrvtitiate this |^>int fnMoa tke par- 
tw^ibr :wfws that inticT^^t thefts 

IV. 

We OMunnti aitempl hef^ an extemM %rfttk-tsm ^W' tke 
|>wv > wil n| jy ^f IK^fbuft. Smv4i a stuvly wv^iiU wvw^kanf a 
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versed equally in psychology and mathematics. We will 
attempt only to show wherein the originality of his effort 
consists, what new conception he introduced into psychol- 
ogy, and the nature of the movement that has arisen 
from it. 

At the first glance, his originality is striking. The 
method of Herbart is neither the anah'tic method of 
Lfocke, Condillac, and the ideological school that has fol- 
lowed them ; nor the descriptive method of the Scottish 
school ; nor the physiological method, seen dimly by Hart- 
ley, and developed in our day. Conformably to its name, 
it rests psychology on a threefold basis ; acconling little 
to experience, more to metaphysics, and much to mathe- 
matics. His method is, then, above all, mathematical. It 
is sur^msing enough that a disciple of Kant should have 
been the first to inaugurate it. Kant, indeed, ventured 
to predict " that |>svchology could never be raiiiscil to the 
rank of an exact natural science " ; and he gave two prin- 
cipal reasons for this assertion : 

Ist. Mathematics is not applicable to internal phenom- 
ena, because these phenomena arc referred to one condition 
only, time; or, to give his words, "becaiuse the internal 
intuition in which these phenomena must be construed has 
only one dimension, time." 

2d. Internal phenomena are not accessible to experi- 
ment, that is, to observation made in circumstances that 
are determined, that are variable at will, and that are 
subject to the employment of measure. 

To the first of the ol)scr\'ations of Kant/ i.e., that in 
onler to present internal facts in niathoniatictil form, they 
must have at least two dimensions, it has Ikk'h answered 
that this is actually the case, and the conditions insisted 

' For tins (1i9ciiflsion, Me, in particulmr, Wundt, Grutulzugf dtr pky9^ 
Uogifchtn PnyrhoiogU, pp. 5, 6. 
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upon are realized. Our sensations, peroeptioD8y feelingaiy 
are subject not only to the condition of time, bot to varia- 
tions of inienaUy. They are intensive magnitudes forming 
a series in time. 

As to the second point, although Herbart seems never 
to have conceived the possibility of experiment, it is suffi- 
cient to recall the work done later in psychophysics by 
Fechner, Volkmann, Helmholtz, Wundt, Delboeuf, eta, 
which is to be treated at length in this book. Doubtless, 
our states of consciousness are undetermined magnitudes. 
But is it impossible to determine them, that is, to submit 
them to measure ? The essential condition of measure is 
that there be a fixed relation between the measure and that 
which is measured. Such a relation is that of effect and 
cause. In the {physical sciences, we measure variations in 
cause by variations in effect In psychophysics, it is the 
contrary ; the variations of cause measure the variations 
of effect. The measurement of time ofiers a very old 
example of this process. Let as measure the course of 
our internal states by the aid of their external cause — the 
movement of objects in nature — movement tliat itself occa- 
sions the succession of our states of consciousness. It is 
an analogous process, it seems to us, that {isycho-physicists 
pursue in employing the intensity of excitation (cause) to 
measure the intensity of sensation (effect). Perhaps, in- 
deed, it would be jxissiblc to proceed here exactly &s in the 
physical sciences ; to measure, as they do, the cause by the 
effect, that is, the phenomenon of consciousness by the ex- 
ternal action that it produces, i. c, by movement. But this 
method has been hitherto little followed because it presents 
grait difficulties. To conclude, it is evident that the asser- 
tion of Kant cannot be aavpted without examination by 
any one who has any acquaintance with the studies in 
psychoiihysics which liave been published in the last fifteen 
years. 
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Yet — and this brings us back to Herbart— experiment 
has been applied to one group only of the states of con- 
sciousness, to the perceptions. It would appear applicable 
also to another group, to the states of consciousness con- 
nected with motion, t. e.y to the reactions that follow per- 
ception. But these two groups are far from including the 
totality of internal phenomena. Memory, abstract notions, 
the logical processes, etc., appear to be outside of even' ex- 
perimental process. We might, indeed, calculate their 
rapidity, their duration ; but their intensive variations 
remain undetermined. Consequently, the only i)os$ibIe 
attempt to proceed scientifically here consists in the em- 
ploy of hyix)thesi3 and calculation. This is precisely 
what Herbart attempted. He wished to apply through- 
out the entire domain of psycholog}* the method pursued 
in the other sciences, such as mathematical physics. This 
method consists in setting out with hy{X)thcses that are 
probable and based ujwn cxixjrience, in applying ailcula- 
tion to them, and finally, in vcrifX'ing by exiwriinent the 
value of the theoretical results. Has Herbart followed it? 

His point of departure is certainly hypothetic-al. We 
will not speak of the threefold 8up]K>sition that he ur^*s 
upon us fn)m the first (unity of being, tendency to ("onser- 
vation, fact of consciousness as its result) : it is ixTha])s a 
necessity inherent in all psycholog}', even the ex|x»rimental, 
to set out with some metaphysical hypothesis. The true 
hypothesis that serves as basis for his |>sychology is that 
states of consciousness arc forces that strive among them- 
selves. This hyiwthcsis, if it is not the best nor the only 
|X)ssible <me, rests at least on jiositive fa<*ts. liut IlerUirt 
adds to it a series of others that seem entirelv arbitrarv. 
We have alreadv noted manv bv the wav, and it wouhl be 
easy to point out others. Thus he admits that the n*pre- 
sentations have residues, bv means of which thev form a 
combination (VcrachMdzuny) ; but he adds tliat between 
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each represeutation and the residues, there is a reciprocal 
action that is directly proportional to the product of the 
combined residues, inversely proportional to the intensity 
of the representation." This hypothesis rests on no fiict 
of experience and on no mathematical necessity. Again, 
in order to determine the absolute intensity of a represen- 
tation, he posits the following hypothesis, which is entirely 
arbitrary and improbable : if two representations, a and 6, 
are in complete antagonism, and there arise a third, c, less 
antagonistic, the antagonism between a and 6 ceases imme- 
diately, and both fall on c, almost, says a critic of Herbart^ 
as two fighters might fall ujiou an innocent man. It is 
certain, as Wundt has remarked, that, if reciprocal arrest 
belongs essentially to antagonistic representations, the in- 
tervention of c ought simply to modify that antagonism, not 
to suppress it ; just as the attraction between two bodies is 
modified, but not suppressed, by the intervention of a third. 

The common defect in the hy{K)thescs of Hcrbart, is tliat 
they are rarely based upon cxi)eriencc and supported by 
previous induction. As for exiKTiinental verification of 
results, it is completely wanting. Herbart docs not appear 
to have foreseen the work in |)sychophyiiic's of which we 
have spoken. And, moreover, this verification could only 
have been done by phj'sicists and physiologist^, and Herbart 
^I'as a pure metaphysician with mathematical training. 

His conception of psychology is that of a mechanic of 
mind. He tried to pass from vague ilescription of i^sycliic 
phenomena to precise knowledge of the elenientarv states 
that produce them. The phniso citwl alwve: " Psychologj' 
constructs the mind with representations as physiology 
constructs the body with fibn^s," shows that he made 
toward a revolution anah)gous to that of liichat in anatomy. 
Bichat substituted a much more philosophic study of the 
organs for pure and simple di'siTiption : the study of tis- 
sues (later, anatomical elements). If Herliart Iiad sue- 
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oeededy he would have created a general auatomy of the 
soul. But the very form of his attempt doomed him to 
failure ; for if ever the reduction of the states of conscious- 
ness to a mechanic become possible, it will not be by means 
as simple as he imagined. Admitting, as is possible, 
tliough there is nothing to prove it, that calculus can one 
day be applied to psychology as to physics, it is certain 
that this last pliose of tlie science can be attained only 
when, by successive reductions, psychology has been previ- 
ously relegated to biology, biology to sciences less and less 
complex, and finally to mechanics. Thus, in our day, it is 
not to an abstract mechanic, that is, to abstract relations 
between abstract forces, tliat psychology has recourse; it is 
the nervous mechanism alone that concerns it, and this is a 
sufficiently heavy task. It is better understood now than 
fifty years ago, that the transition from psychology to 
mechanics can not be made at once. 

The judgment of one of the latest disciples of Herbart, 
Volkniana von Volkmar, will serve us in conclusion. 
Ver}' favorable, as is natural, to the mathematical py- 
chology, it has, on the other hand, the advantage of fixing 
its true meaning, and of determining the exact jxisition 
that we must assign him in the school. 

''Mathematical |)sychology," says he,* "is not, as Fort- 
lagc would have it, 'an ingenious diversion in imaginary 
magnitudes.' " It consists in submitting to systematic 
exjiosition all the quantitative determinations that arc 
necessarily met in the psychological functions. The ideas 
of action and reaction, the intensity of representations, 
movement in the diflcrcnt stiites of consciousness, are met, 
under one name or another, in all systems of jisycliology, 
and even in common language. It is certain that these 
facts have a more or less quantitative character. The 

1 LehHmck d. P^^eholoyie^ u. i. w., 2 Tok^ 1875-0, 1, p. 47<;, etc 
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mathematical exposition difiera then from the common ex- 
position, only that it seeks to state with exactitude and 
precision what common usage leaves tmdetermined. It is 
unjust to confound the attempts of the school of Herbart 
with the pretended mathematical philosophy that consists 
only in an empty play of formulas, deductions, and arbi- 
tran' calculations. Mailumatioal psydiology never pro- 
poses to be the whole of psychology. It refrains from all 
investigation of the nature of the soul, its relation to body, 
the origin of representations ; it does not apply calculation 
to simple states. Its only pretension — and it is a just one 
— is to afford a method of finding the exact formula of the 
general laws that rule the reciprocal relations of represen- 
tations, and of attempting a mechanic of the intensive 
states of the spiritual life. 

'' It is objected that it is impossible to find a measure for 
psychic maguitudes : whence it is concluded that mathemat- 
ical psychology is barren. The objection would l)e just, if the 
effort were made to apply calculation to concrete states; but 
it is made only to determine relations, and never to measure 
bv a fixed standard the states of consciousness themselves. 

*' It is added that the relations with which psychology 
deals arc rather qualitative than quantitative and these lat- 
ter can not be isolated. A remark tliat is true in many 
rcs{)ects, but is of value only against a system that tends to 
Absorb the whole of psychology in mathematics." 

The author whom we have quoted understands that till 
now attempts have taken as point of dejiarture hypotheses 
too simple and too systematic, that they have been too 
dei)endent on the problems of pure mathematics, that cer- 
tain diflicult questions have been treated too lightly ; but 
he maintains that the method of Herbart leads up to prob- 
lems that are inaccessible by any other method, that here- 
tofore this method has been developed too little, and its his- 
tor}' has been too short for a fair judgment. 



CHAPTER 11. 

SCHOOL OF HERBART AND THE ETHNOGRAPHIC 

PSYCHOLOGY. 

I. 

Was the effort of Herbart without precedent? Follow- 
ing Roseukranz; the first systematic application of mathe- 
matics to i)sycholc>gy was made by a physician of Vienna, 
Niesley, who has been completely forgotten.' Whatever 
erudition may bring to light on this point, the effort of 
Hcrliart belongs i)ecu]iarly to him, and he alone lias founded 
a school. As this book is not a history of German psy- 
chology, it is not in ix)int to enumerate his disciples. It 
will suffice to show, at some length, that he originated a 
great movement. 

Drobisch (Moritz-Wilhclm), who is still professor in the 
University of Leipzig, may be considered the oldest and 
princi|>al representative of the school. His jviychologj', 

' On this point, nee Volkniann t. Volkmar, work alreadr quoted, toI. 
I ., p. 4S0. I Ic cites a jkinui^c from Wolff, little known, which shows that 
this disciple of Leihnitz had conceired the iioosibility of a p<Trhoinetrj. 
In his p0yrhoioyia rmpirifo^ { 522, after some deroonst rat ions, he adila: 
TTirorfmata kofc ad pgyfhrometrinm periinmif quae mentis kMmawr eot^ 
niiioHem maikemaiicam tradit, et (ufAdr in dtaidrraiia nl . . , Harr mon alto 
fine a me additeuntar quam ut inteiiigatur dan etiam meniitt kymamr eo^ 
nitionem maiMematieam atqtte Mine p mfc k e am elnam erne ponnbiUm, atqm 
appartai amimam quoque in ein quae ad quantiiaiem ipedami leges moMfliMi- 
Itoot sf^Mi^ teritatibus maikemntieiM, A. e. ariikmeiieis H geometneia in wtfwis 
kumana nam minus quam in mundo maUnadi permuHs, 

6 49 



50 OEBMAN PSYCHOLOGY OF TO-DAY. 

coutained in two works, especially in the Erde Gnmdlehren 
der Mathematiachen Psycholoffie (1850), is characterized by 
remarkable clearness. "Mathematical psychology," says 
he (work mentioned, p. 7), "is confined to the phenomena 
of consciousness, and seeks to establish mathematical rela- 
tions among them. To do this it must build upon hypo- 
thetical concepts that are not given under color of fact ; but 
it proceeds otherwise than mechanics, which supposes 
impenetrable material points, forces in action, and a law of 
inertia. Until it has succeeded in establishing mathemat- 
ical relations among psychic phenomena, it leaves to meta- 
physical speculation the task of iuterpreting tliese mathe- 
matical facts in a sense that is materialistic, idealistic, in- 
termediate, or any other." Further than this, Drobisch is 
cousidered to have hastened the return to the philosophy 
of Kant, a return in which all the German schools have 
moi*e recently joined.* Further, we will name Cornelius, 
who is specially skilled in the physicsil sciences, but who, 
besides his studies in electricity and molecular physics, 
has published a Tlieorie dcs Sehens xnxd liaumlichcn Vor- 
Miens (1861) ; Nahlowsky, who has studied feeling in his 
Gefiihldebeii (1862) ; C. A. Thilo, who is the historian of 
the school ; Rob. Zimmerman, at present professor in the 
University of Vienna, who is its a?sthetician. The in- 
fluence of Herbart lives in some of the physiologists, as 

' Vaihinger, Duhring^ Ilartmann u. Langf, p. 234. It is curious to no- 
tice that, in 1S50, that is bef(»re most of the contcm{)orary Englisli 
works, Drobisch explained clearly the f^encral nature of the luw of 
association in psychology. ** Psychology sliows that not only nicnK»ry and 
ima^rination, hut judgment, reasoning, conscience itself, and in general 
mil higher activity and all development of miml rest u|Mm the a.<4UK.'ia- 
tion and reproduction of states of consciousness: tliat this explains 
nUo the diflerent variations of feeling, emotion, desire* passion, and 
rational will. But these explications are stipfiorted by generalities that 
have alwavs an indeterminate character. ThU arises from their lack of 
quantitatiTe determioatioii (Wurl; cited, p. o). 
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John Muller, and in one of Grermany^s greatest students of 
insanity, Griesinger, who has even borrowed fiom Her- 
bart his definition of madness.' The best idea, moreover, 
of the influence Herbart has exerted on philosophy in gen- 
eral can be obtained by a perusal of the Bemew of Exajd 
Philosophy^ founded in 1860 by Allihn and Ziller, upon 
which most of the Herbartians labored. But we propose 
here another end, t. e.,to show that this school has produced 
an ensemble of rcsearcli which, in direct opposition to the 
simple and exact character of mathematical psychology, 
presents a character singularly vague and complex. It is 
the ethnographic psychology, represented by three disciples 
of Herbart : Wiaitz, Lazarus, Stcinthal. 

At first sight it seems strange enough that so concrete a 
form of psychology should attach itself to the school of 
Herbart; but, in fact, the disciples have only developed 
some of their master's views. This point deserves attention, 
for one would hardly suppose that the founder of the 
mathematical psycholog}* would have attached great import- 
ance to such investigations. He maintains, however, that 
psychology remains incomplete as long as it considers man 
onlv as an isolated individual.^ He was convinced that 
society was a living and organic whole, ruled by psj'cho- 
logical laws that arc ])eculiar to it. He has written a static 
and mechanic of the state, as he made a static and mechanic 
of ideas. Some of his disoiph« have develo|XKl what he 
only indicatal : thence ha< arisen a kind of work that i)sy- 

' Gricsinger, Traiti den wui/af/i>« mrnlnlatj French tninf^ p. 66. 

^ ZeiUiek rift fir tlir eiarte PhUonOfthif in Sinn^ dn nenertn RraligmMM. 
Among contemiM>niric8 wc wiH mention the author of the Histonf of 
Materialifm^ A. Lange. who hn!« him^'lf piiblinhed Dif drundUgung dtr 
matkemaluitken I^jfcKologir. Ihiisihurg, 1865. 

' Lrhrbnck der Pfychiilogie^ 2«I dl., p. 240. — For detmilii on this point, 
ice Herbart : AUyrmeine prttkiintrhe l*hiioi»ophir, ch. 12, mnd the two eanyt: 
BruekslSeke xu einer Siatik v. Mrchanik dm SiaaitM ; XJAer einige BezUkimr 
gen Mviaeken Pitgekiilngit u, SUialmtittemaeka/L 
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chology did not know before and with which we will now 
be occupied. 

11. 

'' Do you want to understand the Greeks and Romans/' 
said a philosopher of the eighteenth century^ ''study the 
English and French of to-day. The men described by 
Tacitus and Polybius resemble the inhabitants of the world 
that surrounds us.'' ^ In our day we think differently : we 
believe that this abstract study, amounting to some general 
characteiistics, gives a knowledge of man but not of men : 
we believe that all who share our common humanity were 
not cast in a common mould, and we are curious about the 
smallest of these differences. Hence a new conception in 
psychology. 

As long as naturalists confined themselves to a pure de- 
scription of races and of species considered as permanent; as 
long as historians, indifferent to the variations of the human 
soul in the lapse of ages, spread upou all their recitals the 
same uniform and monotonous varnish ; an abstract i)sy- 
cholog}', like that of Spinoza and Condillac, seemed the only 
l>syehology iK)ssible. Nothing else was thought of, and when 
a very refined and subtle spirit was subjected to minute 
analysis, it was said of this psychology : It has given us to 
know man. 

But when the idea of evolution was introduced into the 
sciences of life and into historical study, stirring and renew- 
ing the whole, jisychologj' felt the impulse. The question 
was raised : is this al)stract study of man sufficient ? Docs 
it give more than broiul traits and general conditions ; to be 
simple and exact, docs it not need completion ? The lower 
forms of humanity have exhibited particular modes of feel- 
ing and action, and the histor}' of civilized peoples luis 
shoMm variations in sentiment, in social ideals, in moral or 

^ llame, Ema^ VIII. 
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religious oonoeptions, and in the languages that express 
tliem. 

Psyciiology has profited by it. It occupies, in fiu^ in 
tlie stnicture of human knowledge a very exact place be- 
tween biology below and history above. For if it is dear 
that sensation, feeling, and thought exist only where there 
are brain, nerves, and organism, it is also clear that social, 
moral, religious facts, history entire, is only an effect of 
which the human soul is the cause. Thus psychology 
shoots its roots into the sciences of life and blossoms in the 
historical sciences. Whatever comes to light in these two 
groups of sciences concerns psychology and often modifies it 
profoundly. 

Of the two, biology has done more, and we may well be- 
lieve that wliat it has given is little compared with what it 
has in rcscr\-e. At the first, it took hold upon the very 
sources of the i)sychic life : it contains the causes. Com- 
plex as it is, it is much less so than history. It has, above 
all, the advantage of a more precise and rigorous method, 
in tliat it employs direct observation and experiment. 

The de]K)sits of histor}' are less numerous and more vague 
in character. The study of language, religion and custom 
has led, however, to imi)ortant results ; and if psychology 
is to be no longer a tissue of abstractions, but is to force its 
way more and more into reality, it must apply itself reso- 
lutely to solve the problems of linguistics, morals, and 
aesthetics, which are im|x>rtant jtarts of itself. If mathe- 
matics owes its progress largely to the necessity of leav- 
ing the domain of pure abstraction in onlcr to explain 
the complex phenomena of astronomy, mechanics, and 
physics, Ls it not natural to suppose that this abstract 
l^sycholog}' which has U'cn taken for a long time for psy- 
chology entire, will find profit in the same, by applying 
it^'lf to the studv of the varictl facts of human nature in 
history*, custom, religioU| literature, and language? Tlie 
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mental world has been so imperfectJy explored only because 
the science that attempts it has been shut up in itself, has 
been entirely speculative, and has despised or neglected the 
spontaneous and concrete manifestations of spirit. 

We must be grateful, therefore, to all in Grermany who 
have attempted to contribute to the difficult work that has 
been called ethnic psychology. 

An early difficulty is to determine precisely what place 
the representatives of the VoUcerpaychologie occupy in the 
present movement. Man is studied in so many ways by 
anthropologists and historians, by the literary critic and 
the Imguist, that in this body of efforts, which are often con- 
tradictory, however they tend to the same end, one finds it 
difficult to set himself right. Without attempting here 
anything like a classification, we are able to distinguish 
three princii)al currents. 

The most considerable of these, is that of the doctrine 
of the transformists. By its very general character and 
its preoecuiKition with the problem of origin, this doctrine 
has a character as much philosophic as psychologic, although 
it has brought some excellent ideas into psychology ; &s that 
of evolution and hereditary permanence. 

The anthropologists form the second group. They are 
especially given to the study of physical man, confining 
themselves to vague generalities as to the psychological 
varieties of the human race, its customs, sentiments, ideas. 

Some others, on the contrarj% have given themselves 
entirely to these latter manifestations. Part, as Lubbock, 
Tylor, MacLennan, Bachoffi^n, Herbert Spencer (in his 
Deftcnj)iire Sociolof/y), have investigated the natural history 
of custom ; others have studied langtiage and religious be- 
liefs ; and others, finally, as M. Taine, have applied the 
critical psychology to the exposition of literature and the 
fine arts. 

It is to this third group that the two men belong of 
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whom we wish to speak : Theodore Waitz and Lazarus. 
While Haeckel, Fechner, (Jerland, Peschel, develop, dis- 
cuss, or transform the ideas of Darwin ;' while Vogt, Vir- 
chow, Schaffhausen, represent pure anthropology; others 
have attempted the psychological study of the races of man, 
and, though their work has been modest, it is worth the 
trouble of describing. 

Although not known to us, Theodore Waitz has a dis- 
tinguished place in contemporan^ German psychoI(^, and 
is often quoted in his own country. Bom at Gotha, 
March 17th, 1821, he studied under Drobisch, in the 
University of Leipzig. At the age of twenty years, he 
travelled in France and Italy, for the purpose of collecting 
manuscripts, and of prciiaring a critical edition of the 
Organon of Aristotle, which appeared in 1844. He located, 
on his return, as privai'docent in the University of Mar- 
burg, and never left that place. There he became a very 
intimate friend of Ludwig, now Professor in the Univer- 
sity of Vienna, and one of the greatest physiologists of 
Grermany. The two friends worked hanl, instructing each 
other mutually : Waitz gave Ludwig lessons in mathe- 
matics, and Ludwig taught Waitz ])hysiology and anatomy. 
At that time Waitz published his Handbook of Psydioioffy 



' Fcchncr, in liis work Einiyf LWn znr Schoj^ungn ti. ErUtcicktiun^ 
gntehichte der Organi^mus (Leipzig, 1873\ undertakes e^peciallr to ex- 
plain the relation of the organic to the inorganic. According to him, 
the latter rcMilts from the former; cx|)crience shows us this crcry dar 
in the decomposition of organic bodies which are transformed into in- 
organic elements. The prorrMtftn in virtue of which nature is developed 
in its infinite variety, results from the contrary action of two princi- 
ples : stability and correlative diflercuti:iti«>n. (lerland {Antkropoioyijtrhe 
Bdtragf^ Berlin, 1S75), maintains that evolution can be explained by a 
purely atomico-roechanii*a] proit?aK, in which a '*|>sychic principle/' 
recalling the monads of lA*il»nitx and llerbnrt, controU. IVfN-hel has 
puMished a y^kerkumic (Ix'ipzig, 1874). llieekers works are well 
known. 



/v 
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08 a NcUural Science,^ a book whose style and mode of 
expression are remarkably clear and precise. And what 
is not less worthy of our notice, it has a certain phys- 
iological coloring that is very rare in the school of 
Herbart, especially at that period. Waitz reports ex- 
periments, discusses and interprets minor details in 
optics and acoustics: the whole seems little to-day; 
but to be impartial we must carry ourselves back forty 
years. Besides, we must not conclude that he was un- 
faithful to his master, and proposed to exclude all meta- 
physics from psychology ; * he proposed, on the contrary, 
through the mediation of Herbart, to reconcile the two 
parties tlicn existing : one, that saw in psychic phenomena 
only forms of body (the materialism of Feuerbach), tlie 
other, that referred all to spirit (the idealism of Hegel). 

Ten years after the publication of this treatise on psy- 
chology, Waitz prepared the first volume of his great work, 
Anihropologie der NaturvoUcer} He left it unfinished, and, 
although now superseded, it is none the less a monument. 

How did Waitz pass from abstract to ethnographic psy- 
chology ? Even in the Handbook he was embarrassed by 
frequent reappearances of the NaiurmeTischy and in particu- 
lar by the way in which the external world was repre- 
sented to him ; he seemed to have glimpses of the im- 
]K)rtance of these concrete researches; but we know by the 
testimony of his pupil, Greoi^ Gcrland, that he was 

* Lfhrbueh der PsychologU aU Kaiurwisaautekaftf 1849, Brunswick. This 
book is a more matured form of the GrundUgung der Psychologic^ pub- 
lished in 1846 (Hamburg and Gotha). 

' His book contains four principal dirisions: Ist, Nature of the soul 
and the general laws of thought; 2d, Sensation; 3d, Feeling; 4th, 
Intelligence. 

• Leipzig, vol. I (1859), II (18S0), III (1862). IV (1864), V and VI 
(1866-72). These last two were written or completed by Geor^ Get- 
land. A new edition of thb work has been (1886-Tr.) published bj 
Gerland (Leipzig, Fleischer). 
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drawn on by the study of religions. Waitz ''desired 
earnestly to unite the two poles of mental life : natural 
science and religious faith.'' He proposed to write a phi- 
losophy of religion. With this work in view, he studied 
anthropolog}% to attain a solid foundation of fact, just as 
he liad studied anatomy before writing his Psychologie. 
He found that this Anthropologic der Naturvolkery con- 
ceived at first as preparatory work, ser\'ed another end^ 
i. e., the natural history of uncivilized peoples. We must 
indicate precisely the peculiar cliaracter of this work. 

The vague title AnOwopology may properly be applied 
to investigations of many kinds. The study of man in his 
physical, moral, social characteristics, in his development 
and migrations, is an attempt so vast, so unlimited, that it 
really absorbs all the human sciences. In fact, anthro- 
pology rests upon an illogical and arbitrary conception. 
Every exact science has for its object a group of determined 
phenomena tliat it studies wherever it finds them. So 
anatomy, physiology, psychologj', ethics, pHK-ced : they 
pertain to certain facts and they pursue the:<e^ facts in the 
whole animal series, indeed, in all life. Anthrufiolog}', on 
the contrary, is occupied not with a group of phenomena, 
but with a species : its unity is factitious, inasmuch as it 
exists only for man and by man : it is not as nui(*h a science 
as a body of facts drawn from other sciences. Thtis books 
on antliropology treat only a small ])art of that which their 
title promises. They are only treati.scs on the comparative 
anatomy of the human races: all the rest is tri'atcd inci- 
dentally or omitted. Waitz — and this it is that diaracterizcs 
him — labors especially on the psychological side: he lias 
put in the first place what other anthro]K)logists mention 
only incidentally or not at all. 

We cannot deny that his work has I)con in jwrt super- 
seded ; esiKx;ially is this the case with the first volume, which 
is devoted entirely to general questions, and which had the 
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misfortune to appear a few months before the Origin of Spe- 
eie8. The psychological part of this volume (p. 296, eta), 
although veiy extended, is now equally out of date. For 
Waitz, two principal problems arose : Has man a specific 
character ? Are there specific differences among the races ? ^ 
To the first question, Waitz replies that the psychological 
characteristics peculiar to man can not be expressed in any 
one of the proposed formulas, sucli as that of perfectibility. 
He makes of them four groups : man subdues nature to him- 
self by work ; he employs articulate speech ; he has emo- 
tions that serve as the basis of his social life ; he has relig- 
ious conceptions. 

On the second point, Waitz studies at length the psy- 
chological variations of the human races by means of varia- 
tions in the skull ; he finds no profit in this and concludes 
that, for psychology, there are no s|KK»ific differences among 
the human races (clasa es kcine spccifijfchen Uiiterschicdc der 
Meiiachenracen in Jtikkmchi dcs gcii4i(fcn Lcbciia gibtj vol. I, 
p. 393). Whence, then, docs it arise that there are sucli 
great differences among them in matters that pertain to gen- 
eral culture and civilization ? For if we deci<lc that differ- 
ences are not original we must inquire how they are 
acquired. — For Waitz, all is explained by climate, migra- 
tions, and religious ideas ; but above all by climate, which 
is the only first cause : the primitive difference from which 
all other differences, of food, dwellings, occupations, political 
affairs, etc., logically proceed. 

Without going farther, one sees that most of these asser- 
tions could not be maintained to-<lay, or, at least, that the 
facts tend the other way. The five volumesdevotcil todescrip- 
tive anthropology, on the contrarj', riMuain still the finest col- 
lection that exists, excepting monographs, for the study of 



' It must be added that thin concerns Waitz only from a point of view 
pnrelr psychologicaL 
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the races in a state of nature. Special publications have com- 
pleted or corrected the work of Waitz in many points ; but 
no work has superseded it as a whole. His second volume 
is devoted to the n^roes and kindred races (Nubians, Abys- 
sinians, Grallas, Malgaches, CaiFres, Samalis), their material 
culture, family life, political organization, customs, religion^ 
intellectual qualities, temperament, and character.^ A 
similar study (vol. Ill, 10-IV) is devoted to the aboriginal 
races of America from the Esquimaux to the Araucans and 
the semi-civilized peoples of Mexico, Peru, and Central 
America. The last two volumes are devoted to tlie Oceanic 
races. They are in great part the work of Greo. Gerland, 
Waitz having died at the age of forty-three years. May 21st, 
1864, leaving his work unfinished. 

Waitz visited none of the peoples that he descrilied ; but 
drew his data from travellers in these countries. No one, 
moreover, ever had a more lively feeling of the greatness 
and difficulty of his task. He coveted for the accomplish- 
ment of his work, says Gerland, the combined jX)wcrs of the 
zoologist, geologist, psychologist, and linguist. His critical 
judgment throws light ever}'whcre. He uwlerstands tliat 
the accounts of travellers mavoflen be unreliable ; that the 
psychological investigation of the inferior races lias been 
conducted entirely from a stand|K)int of conjecture. 

We commit the geological stu<ly of a countrj- to a geol- 
ogist, the study of its flora to a botanist, the anatomical 
studv of a race to an anatomist : but for the studv of the 
psychological characteristics and customs of a tribe it seems 
to many men that there is no need of preixiration or special 
faculties of obser\*ation. And yet no invcj^tigation is more 
difficult. It is necessary, through the me<lium of languages 
rude and unfamiliar, to interpret feelings entirely different 



*See e8i)e«*iaUy a yery gnoil de^tcription of the n«gro with hb sudden 
and riolent paisioiis, p. 202, etc. 
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from OUTS ; it is neoessaiy to resist the impulse — ^natural to 
amateurs — ^to ascribe to these races our own customs of 
thought and feeling ; it is necessary to separate their true 
religious beliefs from the mysteries with which they are 
entangled : in short, it is necessary to translate continually 
from a text whose every word suggests an opposite mean- 
ing. 

III. 

Waitz collected facts, but did not arrive, as it would 
seem, at a clear conception of the psycholc^ of the races. 
He studied especially the lower forms of human develop- 
ment, a study that will be, perliaps one day, as fruitful as 
that of the lower organisms has been in zoology. And 
it is safe to say that a premature death prevented his going 
&rther. Others, after him, have digged in the same furrow : 
Lazarus and Stcinthal. These may be considered the true 
founders of the ethnic psychology. 

Steinthal is known by works on the languages, in which 
he shows <liscouraging metaphysical tendencies. He has 
written on their origin, development, classification, on the 
relations of grammar to jisychology and logic He is eVerj'- 
where convinced of the existence of an AHgcifAy a collective 
spirit, the condition and supix)rt of all society and the basis 
of moral life, whose law is to be sought not in the indi- 
vidual soul, not without, nor al)ove humanity. Jjazarus, 
to judge him by his principal work,* has less the manner of 
a p'^ycholojrist than that of a moralist, using the word in 
the sense that the literary critic with us has given it. This 
book is a scries of elc<rant cssavs containing: fine remarks 
on humor as a psychological phenomenon, on tact^ honor, 

' Iku Lebm der Seeie, in MonographUen iiber §eine Eneheinungm u, 
OtaeUe, 2 toI. The first edition appeared in Berlin (Schindler) in 1S5G- 
57. A new edition has nince ap|K«are<l (Berlin, 187G-1 878-1 S82, Dtimm- 
ler). We will mention also his IdeaU Fragen, 1878, and his monogniph 
Utbcr die Rdu da- Spiele, 1883. 
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and glory, on &e relations of the arts among themselves, 
on education and science, on language in its relation to 
thought We find deep erudition in it, agreeable traits 
borrowed from the romancers and poets, but nothing that 
resembles a rigorous scientific method, no cIa;$sificatiou of 
facts or earnest searcli for laws. 

These two men, however, have fixed tlie object and <le- 
termined the sphere of ethnic psychology. They have 
founded, even, a special Review^ to furnish its documents 
and constitute its literature. Established in 1859, tlic Zcii-- 
sdirift Jur MjUccrpaydiologie und Sprachwuiscnschqfl, is in 
its tenth vohime — very little for nineteen years. It pro- 
poses to publish essays toward the discover}' of the laws of 
ethnic psychology, and reports of historical, ethnological, 
geologiciil, and anthropological fiicts; to study language, 
''not as the philologist or the empirical linguist, but in onler 
to discover, with the aid of physiolog)', the psychological 
laws of language." This Review has fulfilled its promises. 

Three essays of the first im|)ortanoe explain under dif- 
ferent forms the conception of the ethnic jjsychology.' 

In addition to ordinary psycliolog\% whicii <U':ils with 
individual man, there is room for another siioiKv, devotcil 
to social man, or, more exactly, to gnnqw of men ; it is 
ethnological psychology. That this may have a real ol>- 
ject, that it may not Ix* merely wonls without sense, a 
''simple form of sjKXJch," it must Ix) proveil that the 
study of the individual is not suflicient. At first si^lit, 
we may say: J^very social group is com|Kised of indi- 
viihial elements ; studv these elements — which is the end 
of psychology — anil all will be explained. This is a 
very simple thesis, but it does not deceive by an ap- 
Iiearance of clearness. If it be true that the social 

' Zeitsekriflf ctc^ Vol. I, Int. ; vol. II, Vrrk3ltni» der Einidnm zht 
Gemimmthfit (repiil)liiihed in Thm Lfbrn d. S^Hf, *2«1 Ed.) ; vol. Ill, lit 
art, Eimige t^mikdueke GedaiUxn nur VSiherpK^ekolo^ 
6 
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whole is something else than a simple addition of indi- 
viduals, if the formation of groups gives birth to new 
relations, to new forms of development; briefly, if the 
whole be not an arithmetical sum of units, but a chem- 
ical combination differing from its elements, it must be 
admitted that l^kerpsychologie has a province exclusively 
its own. And this is the truth. The social whole dif- 
fers as much from each of its parts as the laws of polit- 
ical economy differ from the principles of domestic 
economy urged by a father upon his son, by a teacher upon 
his ward. Take a single tree, says Lazarus; it consti- 
tutes an object of study for the botanist : but plant some 
square leagues with fifty tliousand trees ; it is a forest, and 
this forest, as forming a whole, becomes the object of another 
science; that of forestry, a science which rests without doubt 
on the physiology of plant life, but which has, nevertheless, 
an end and means of its own. 

The people taken en masse — in an assembly, a public 
gathering — liave certain peculiarities of life that each indi- 
vidual alone has not Whence do they come? Are they 
born of the mutual relatious of individuals? Are they 
infinitely small increments manifested only in the inte- 
gral ? History shows us likewise that a people may 
differ in character from the individuals that compose it. 
"Note the Si)aniards. Individually, they have an in- 
genuous good-nature, as we see in their romances; they 
are ca|xible of nobility, and even of sublimity of char- 
acter; but as a nation thev have shown themselves dcsti- 
tute of the sentiment of justice and cruelly fierce. As a 
nation, they have devastated and do|K)pulatcd America and 
tlie Netherlands; they have nn'ned themselves through their 
political and religious prejudices. Their nationality is 
embodied in Pizarro and the Duke of Alba. A nation 
is then quite a different thing fn>m the ensemble of its 
individual members.'^ In wliatever way we explain this 
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differenoe, it exists^ and the single fact that it exists affords 
ground for the psychoI(^ of races. 

What is the nature of this VoUcgexdj of this spirit of a 
people, thus presented for study? Lazarus and Stein- 
thai reply in a rather mystical style, ^' that it is not a sub- 
stance, but a subject " ; that it is ^' a monad that pene- 
trates and combines individuals '^ ; that it is an '^objective 
spirit" In other words, whenever men form a group, 
live together, constitute a society, there arises from the 
consensus of individual (subjective) spirits a common (ob- 
jective) spirit, '' which becomes at once the expression, the 
law, the organ of the subjective spirit" Let us take, for 
example, one of the elements of the Volkgeislf language : 
it is at first an individual product ; but it soon becomes the 
objective expression of individual thought ; its laWy because 
it is the given form of thought, and further, its organ^ be- 
cause it is the instrument of all subsequent progress in 
language. The same remark may be made concerning all 
the other elements of the social spirit From the oan- 
sensus of these diircrcnt elements, from tlieir action and 
reaction, rcsuhs the formation of a physico-psychical type 
whicli is tiie national resume. 

This "objective spirit" has a 6\\p\x>rt (Tnlger). Is it 
the totality of individuals? To Lazarus, it is simply their 
moan. In a nation, it is necessar}% at first, to exclude 
cliildren, for in tliem the development is not complete ; on 
the i»thor hand, to cxohide exi*cptional geniuses ; in sliort, 
wliatever is too low or too high. The mean that remains 
is the supix)rt of the objective spirit. 

A point treatwl with clearness by I^azarus and Steinthal 
is the determination of the elements that constitute the 
VolhgeiM, Tliese elements are language, mjiholog}', reli- 
gion, culture, popular i>oesy, writing as the basis of the 
historic consciousness, art, practical life, custom.s statute 
law, occupation, family life, and finally, the reciprocal 
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action of these different manifestations. The study of 
tliese constitutes the work of the psychology of races. Its 
concern is to arrive at psychological knowledge of a people 
in its spirit and action, ^^to discover the laws according 
to which its ideal activity — ^in life, science and art— de- 
velops, extends, or contracts, rises or falls, is refined and 
vivified, or is weakened and benumbed. To embody reali^, 
the psychology of the races may not give a vague and 
arbitrary table of the internal (psychical) qualities of a 
people, but must discover the source whence they all flow. 
It must lay hold not upon such and such particular and 
accidental directions of its development, but its totality, 
with the laws that rule this development ^' (Leben der 8eeU, 
vol. I, pp. 337-338). It must explain especially the forma- 
tion of races, determine the causes that have broken the 
human family into different peoples, and show, teleologi- 
cally, wliat profit the spirit of man has derived from its 
development (Ibid., p. 336). 

The natural sciences set out from natural history. By 
an analogous process, the history of man can be raised to 
tlie rank of a science, and the process of transfoimation 
ought to be the same in the two cases. Psychology is to 
histor}* what biology is to zoology and botany. The laws 
of biognipliy, that is, of the development of the individual 
mind, ought to be exhibited in the jisychology of the in- 
dividual mind ; so tlie laws of history, which we may call 
the biognipliy of natious, ought to be exhibited in a com- 
parative {isychology which constitutes the true science of 
historw 

I lore is a noble program, well defined. The ZcUHchriftfur 
Vulkcrpstfchologu' proi)oscs to fulfill it. Up to the present, 
we canuot say that it has succeeded. It has furnished a 
number of documents; but we seek in vain for exact results. 
The articles tliat it has published in the nineteen years of 
its existence seem to be cajxible of tlie foUowing classifi- 
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cation : history of religions, literary criticism, linguistics, 
anthropol(^, history of customs, law and politics, pure 
philosophy.^ Judging from their titles, many of them are 
attractive, but they are treated in a manner as much lit- 
erary as scientific. Oilen they appear too general for this 
kiud of investigation, stripped too far of peculiarly philo- 
sophic conceptions. Without doubt, the task undertaken 
is so great, and the problem to solve so difficult, tliat twenty 
years of effort is very little; but is it unreasonable to 
ask that some generalizations, at least provisional, on 
particular points, should Iiave been established by these 

^We give the titles of the principal articles; they are better than 
any commentary in helping the reader to understand the spirit of the 
mag-.izine. 

The original form of the myth of Prometheus. — ^Tlie myth of Sam- 
son and the myth of Hercules. — Relation of religion to mythology. — 
Origin of myths among the Indo-Germanic peoples. — Mythologic*al 
representations of God and the soul. — Popular poetry in Italy. — The 
theatrical nature of French art. — ^The Gothic style and the nations. — 
Hungarian |K>etry. — ^The rise of subjective poetry among the Greeks 
(Archilochus, according to the author, was the first subjective poet). — 
Homer and the Odyuey. 

Articles on linguistics arc Tory numerous ; notice, Assimilation and 
attraction in language. — Idealism in the science of language (Lan* 
guage is the conception of the world peculiar to a people). — The Coptic 
language. — Pott vs. Steinthal on the subjectivity of language. — The duel 
among the Shcmetic |)eoples. — Outline of a comparative syntax. 

The centre of civilization in antiquity. — Geography and iwychology. 
— The langua^ of gesture 

The origin of customs (Lazarus considers them a result of social cz- 
istt'nce). — Wcas in hixtorv. 

On nationality. — InBuenre of dwellings on moral conduct, based on 
statistics. — ^The lepal condition of woman in the ancient Roman antl 
German law. — Tlie principle of nationalities in Italy. — ^The ancient 
(.icrman empire. 

Plato*s theory of ideas. — The controversy between Trt^ndflcnbiirg 
and Kuno Fischer. — Poetic imagination and the mechanism of con- 
sciousness. 

The principal co-laljorers, besides Lazarus and Steintlial, are Del- 
brQck, Tobler, Cohen, etc 
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researches ? Is it not the first duty of the promoters of 
this work^ to make out from time to time balance sheets 
of their results ? 

The English anthropologists, witli whom we are not 
further ooucemed here, appear to have apprehended better 
the conditions of a psycholc^ of the races. They have 
sketched it in monographs. Anxious, above all, to collect 
facts, they have yet drawn interesting conclusions. Thus 
Lubbock and MacLennan have studied the primitive 
family; Tylor attempted to prove that the firat stages 
of civilization are always uuiform, whatever be the race, 
time, or country. We advise some laborer on the Zeitschrift 
fur Vblkerpsycholoffie to employ similar materials in the 
Review. 

Stuart Mill, in the book that he devotes to the logic 
of the moral sciences,' treats of tlie method of ethology, 
that is, of the science of character, including in it the 
formation of national or collective character, as well as 
individual. He makes it entirely a deductive science. 
Acconling to him, psychology founded on obser\*ation 
and exi)erienGe, discovers the fundamental laws of mind ; 
etholog}' determines the nature of this product, con- 
formably to these general laws, in a l)ody of moral and 
physical circumstances. It would be interesting to know 
what the representatives of the VolhcriiHychologie think 
of tliis metliod ; for, thougli they are explicit enough as to 
the object, the end, and the elements of their science, 
they have not been suflTiciently explicit as to the method. 
They seem to have aimed cs|)ecially at the collection of 
data, and in this thev have sliown ihemsclves more 
enipiricjil than Stuart Mill Iiinisclf. Kut we miL<t not 
censure them: these studies of detail will have their use; 
they dcser\'e to be continued, and their promoters have 

> Srstem of logic, book VI, ch. 5. 
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an assured place in the history of contemporary Grerman 
psychology.* 

'Among the representatives of the Vblkerpsychologie, we may further 
mention Bostian, who has written many works on this subject Yet his 
Menath in dor GeaehiehU (3 vol. Leipzig, 1860) is as much a book of an- 
thropology. As for his BeUrdge zur vergUiehenden Pfifehohgie, Zur naiur* 
winenachafdidun Behandlungsweiae der I^eholoffie, and other works, they 
are far from giving what their Utles promise. They consist of a col- 
lection of essays on the worship of ancestors and manes, on the different 
conceptions of the spiritual principle among primitive peoples, on prop- 
erty, priests, medicine-men, etc. It is an inextricable medley of facts, in 
which the beliefs of all the savage races, and of all the ancient nations, 
are often heaped up upon the same page. 



V 



CHAPTER III. 

LOTZE. 

Hie Uieory of Local Signs. 

1. 

In a study of empirical psychology in Gonnany, it is 
equally impossible to pass Lotze iu silence and to treat 
him with thoroughness. In general character and in 
tendency, he is above all a metaphysician ; in educa- 
tion and profession, he is familiar with physiological re- 
search. At tlie age of twenty-two, after having studied 
philosophy and medicine with equal enthusiasm, he ^vas 
charged, as privat-docent, witli tliis double instruction in 
the University of Leipzig (1839). In the years that 
followed, his publications showed marks of this double 
course of study. He contributed to a dictionary of physi- 
ology (Ilandicotierbuch der Physiologic of Wagner) im- 
I)ortant articles, quoted to-<lay ; he published a Treatise on 
Pitihology and General TherapeiUics (1842), a Physiology 
of (he Physical Life (1851). And at t!ie same time he made 
ready a Metaphysics (1841), a Logic (1843), and a Medical 
Psychology (1852). From that time metaphysical tenden- 
cies scenuHl to ])revail more and more with Ix)tze, as is 
seen in his Microcosm, now in its fourth edition,' Iiis 

^Mihvkoemun: Versueh eii^r Anthropologir^ 3 vol., Leip^.i^, 1850-64; 
2d edition, 1869-72; (ad eil., 1876-80. Tlic first Tohimc only of the 
4th cd. has appeared, 1884. — ^Tr.). The diviaionn of the worlc are : hudj, 
68 
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Htstory of JEeihdics in Oermany and the System of Phil- 
osophy y devoted to logic and metaphysics.^ 

The greater part of his work then is entirely outside 
of our subject, and we have nothing to say of it here. His 
psychology itself falls only half within our plan* Lotze, 
in fact, although employing experience largely, never sep- 
arated psychological researches from metaphysical hypothe- 
ses, and we can say without hesitation that the '* psychol- 
ogy without a soul,'' whicli has gained a goodly number of 
adherents in Germany, in later years, never had his entire 
all^iance. It is, yet, in truth, a physiological psychology 
that he lias attempted under tlie rather singular title of 
Medical Psydidogy^ and, such as it is, at twenty-six years 
from the date of its appearance, it remains the book that 
acquaints us best with Lotze as a ])sychologist, and assigns 
him a place in the coutem{)orary movement that we arc 
discussing. 

Of the tliree volumes of this work, the first is de- 
voted to pure metaphysics.* Of the rest, much has grown 
old ; the author, we believe, would not hesitate to admit 
it. Not to si)cak of the physiology of the ner\'es, very 
different now from wliat it was tiiirty years ago, the 
manner of approaching or :<tating different problems is 
entirely difTcrcnt since Fechner, Wundt, Helmholtz, have 
treated them. An analysis of the Medical Psychology 
would be out of place. We will present only that portion 
of the work which b now most valuable. Let us lav it>\i\v 

soul, life, man, spirit, course of the world, histonr, progrem, oonnection 
of things. In this bfidy of questittns so diflTcrent, the prol»lenw of liny- 
chology are as oAen touched upon v» treated. (English transilation hy 
Eliz. Hamilton and E. £. C. Jones, Ix>ndon, 1SS5. — Tr.) 

>Tlieil 1, Logik, drti Bikker ton Dcnkrn, 1S80; II, Affiapliymk, 1879. 
(English translation under supervision of Bosanquet, Oxford, 1884.— 
Tr.) 

'Translated into French l»j M. Pci^jon under the title, FHndpetiU 
rijehoU<p€ phynohgiqut {BibI, de FlkiL coalonp.). 
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the metaphysics of the author. We will omit also the 
studies on sensation^ feelings will^ which are necessarily 
found in every psychology, and which have since been 
presented in a larger form in Grermany and elsewhere. 
These questions excluded, we will enquire only into a 
single point and examine its details : the theory of local 
signs and the perception of space. This is really the most 
original part of the Psychology of Lotze, the part that still 
lives, accepted, or at least discussed, by the best thinkers, 
and whose influence is to be found in all contemporary 
discussions. Wundt has admitted it by modifying it; 
Helmholtz^ considers it the first decisive step toward bring- 
ing physiologists to the opinion that the jierception of ex- 
tension is not inborn, but arises from experience. 

It is the exposition of this unique question, then, to 
which we now turn. Yet, inasmuch as it is difficult to 
separate entirely the cxiwrimcntal study from the meta- 
physical hy|)othcsis in the Psychology of Lotzc, and ina^i- 
much as his phraseology presents an ontological character, 
and cannot be changed without altering his teaching, it is 
necessary that his method, which is neither purely J5|)ecu- 
lative nor purely empirical, be explained to the rcsuler. 

What strikes us at first sight in Lotze is his profoundly 
metaphysical turn of mind. Nowhere does he treat j^sy- 
chology as a science of the simple phenomena of the soul. 
He reckons of only second ]miK)rtam'e the investigations 
peculiar to the sciences of nature, that are concerned only 
with the outside of things. " We have," says he, " two 
kinds of scientific knowledge. We know, on the one hainl, 
nature, the essence of the object studied ; on the other 
hand, we know only the external relations that arc iK^ssibh* 
between it and other objects. In the first kind of know- 
ledge, there is a (xxssible question of a cognitio rei only 

' OpiiquePhtf9iologiqwe,FTenchinLHB^p, 758. (German cd. p. 595— Tr.) 
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when oar intelligence apprehends an object^ not simply 
under the form of external being, but in an intuition so 
immediate that we are able, by our senses and ideas, 
to transport ourselves into it, to penetrate its peculiar 
nature, and consequently, to know what ought to be, ac- 
cording to its internal and specific essence, the order of 
such a being. On the contrary, the other scientific kind 
of knowledge, the external, cognitio circa rem^ does not 
penetrate to the essence of things, but consists mainly in a 
clear and precise apprehension of the conditions under 
which the object manifests itself to us, and under which, 
in consequence of its variable relations to other objects, 
it is n^larly transformed." * 

There is no one who docs not admit with Lotze tliat 
knowledge of the essence of things is more valuable tlian 
knowledge of the internal or external events that manifest 
them. But unfortunately, we do not see that we are any- 
where given the means of attaining it. It would have 
been remarkable, indeed, if Ijotzc had Ikh^u able to show to 
the sup|X)rters of the i>syohology based uj>on phenomena 
alone, not that their knowledge is limited — this they know 
verj' well — but that another kind is jKAssible, and that the 
hypothesis of a soul cou.sidercd as a sulistantial principle 
adds something or other to our knowledge, and to the in- 
telligiblcness of internal phenomena. In psycholog}', if the 
cognitio m consists in theaflinnation ever reiK?at«l, but never 
e!5tablished, of a principle that feels, thinks, desires; bettor 
still is the cogniiio circtt rem. To coix? with the empirind 
I^syoholog}', Lotze must Ix* able to prove tliat a s<*ionee 
Wf»rthy to Ixar this name — that is, something else than 
mere opinion, individual ta<te, fc'oling, di^sire of the liosirt — 
can be more than a statement of sinuiltancities and suc- 
cessions of relations among states of (x>ns<*iousness ; he must 

' Medici nUrhf Pnyckoltiyiry vol. I, p. 50. 
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be able to show that it is not the so-called eognUio drca 
rem that constitutes alone what is generally known as scien- 
tific knowledge. 

This proof he has not given, and he himself recc^uoes 
tiie equivocal nature of his position when he says *' that 
we are able ' to attribute to ourselves, almost with equal 
reason, the most profound knowledge of the soul, and, 
from a scientific point of view, the most complete ignor- 
ance,'' and when he attempts to place himself in turn at 
two contradictory points of view for constructiug psy- 
chology. We find everywhere in him a ix)werful and 
fruitless effort to reconcile two irreconcilable tendencies; 
one of which consists in employing rigorously a scientific 
method, relying upon the results of physiology, and follow- 
ing them as a conducting thread ; the other, in abandoning 
this method entirely and postulating an entity, '' tlie soul," 
under tlie claim of faultless evidence, absolute certainty, 
as a truth known immediately, and thereby placed above 
all proof. As we would expect from a mind so profoundly 
metaphysical, it is the nature of this mysterious entity that 
is all important in his eyes. The rest, subordinate and 
accessory, is of value only in proportion as it assists us 
here. If we compare the work of psychologists to a voy- 
age of discovery, we may say that, for Lotze, the true 
continent is the undiscovered one. 

" If we wish to present, in our way of thinking," says he, 
" the ideal of the science, we must consider psychologj' the 
science of the essential principles of all being and all action ; 
physics, on the contrar}',' as the science of the forms the 
spiritual life assumes in its development in the domain of 
the relations of time and space. But if we ^^sll really to 
contribute to the progpx»s of the science, we must content 



' Work quoted, trans. Penjon, p. 52. 

' PhjrucB u, for LoCxe, the tjrpe of the eoffnUio eirea rtwL 
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ourselves^ as too often the gaps in human knowledge neoes- 
sitate, with possessing this principle in part, and in part 
submitting the great diversity of empirical phenomena forth- 
with to the highest lavrs that abstraction can obtain, to pre- 
pare, little by little, for the moment when it Mrill be possible 
to deduce these phenomena from the true principle, the 
loftiest of their existence." ^ 

This passage, so strange for a psychologist, signifies, if 
we understand it, that the ideal of psychology would con- 
sist in becoming pure ontology, but that for the present it 
must be content to explain the known by the unknown, the 
given by the supposed, the real by the imaginary ; in short, 
that the laborious results of empirical psychology are an 
illusion and a snare unless they borrow their light from 
this " reality known immediately," which for Ix>tze and his 
followers is a source of revelations inaccessible to the rest 
of us. 

Without going further we see what embarrassment results 
in tlie construction and exposition of a doctrine of psycliol- 
ogy from the employment of sucli a mixed method, as we 
have called it above. We might define it still better thus ; 
a process that consists in part of employing the scientific 
method, in part, under pretext of doing better, of neglect- 
ing it altogether* Lotze ofiers us the spectacle of a man 
caught continually between his science and his tendencies, 
between his positive knowledge and his habits of thought. 
He puts metaphysics very high without being willing to 
renounce facts; he lays mudi stress on facts, hut subor- 
dinates them to metaphysics : and he never succeeds in 
uniting these two dissimilar elements, which, in whatever 
way he attempts to join them, demand only tliat they be 
seimrated. 

He is, however, a vigorous and penetrating thinker, and 

■ifci/MMtidU P^^ekoiogie, Uk. du, p. 58. 
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it is only just to do him rightful homage. To sift a ques- 
iion, turn and return it on all its sides, to perceive all pos- 
sible hypotlicses, and discuss their degrees of probability, 
he is without an equal. His manner of writing shows it 
A dialectician of marvellous subtlety, he distinguishes and 
divides to excess, recalling at times the method of the scho- 
lastics, sometimes also advancing in phrases that are vague, 
general, of noble swing, after the manner of the French 
spiritualists ; but we constantly regret the scarcity of fiicts 
and examples. 

When he is concerned with a definition of the '' essence of 
the soul,'' a question that is very dear to him, he spends so 
much time warning us of false solutions, bad methods, mis- 
taken points of view, the custom of speaking of the spirit 
as we speak of matter, in combatting opposing definitions, 
that what he himself says on the point is reduced to very 
little, and tho result of a great effort is merely a negative 
impression. He puts us in mind more than once of the 
saying of Montaigne of one of the ancients : " What juice 
and marrow lie has in him are dried out in the process of 
cooking." 

We have tried to show that the psychology of Lotze is 
embarrassed at each point by his metaphysics. It would 
be outside our purpose to explain his metaphysics at length : 
some lines will suffice. Lotze can be looked u]X)n as a rep- 
resentative of the doctrine called in German v Idealrca/umius^ 
a term that is applied to the schools holding a middle place 
between idealism and realism. If we consider Schelling 
and Hegel typical idealists, and Herbart and his disciples 
ty])ical realists, we will notice that their fund:unental point 
of divergence is this : Is the original element the idea or 
the thing f Wxs thought regulate things, or do things 
regulate thoui^ht? Ideal-realism considers the solution 
false that is cvnimittod to cither the one or the other of 
these alternatives. It postulates parallelism between thought 
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and beingy but not identity. It admits fiusts as foundation 
and point of departure ; but, advancing upon this, it aspires 
to the conclusions of idealism. Lotze occupies a position 
of tlib kind in German speculation. A naturalist and 
physician by education^ a poet and artist in disposition, 
he sets out with facts, but allows himself to be carried 
away by his aspirations after the ideal, beyond the limits 
of the physical world. He distrusts the purely idealistic 
solution, but fears materialism and a mechanical explana- 
tion of the universe still more. Besides, in his metaphjrsic, 
feeling, aesthetic taste, and religious convictions, play a 
great role: among all hypotheses he accords undisputed 
prerogative to that which satisfies most of our moral needs.^ 
From this enaemble results a doctrine a little vague in out- 
line and difficult to reduce to system, yet dear enough in 
its general impression. 

II. 

The Psycholoffie of Lotze, setting aside the first part, 
which is devoted entirely to insoluble questions of meta- 
physics, and the last chapters, in which the psychology of 
disease is rather touchal uik>u than treated, embraces the 
following qui'Stions : the study of simple sensation, feeling, 
movement, an<l instinct ; the rise of the intuition of space ; 
consciousness, its different states and the conditions of its 
develoiinient. As we have siiid above, we wish here only 
to examine a single jKHut. 

It is ncccssar\' from the first to understand well tlie ob- 
jc(*t that JA)i7jo sets before him in his chapter on the rcrum- 
lichcn Atm-haimnf/iiK He does not pro]K)se to explain the 
notion of sjiace, considered as an original and irreducible 

* Ho nrri Ifjfpotheten gifirh mwflich «iim/, Hie time Hhertintiimimewi wiii 
mottiliitrhrn Bedwrfnianfn^ dir auHrrr mil ihnrn tliriiemdf kauH SickU dit 
WtM SM Gututcn der UttUm Unbem. {Mediein. />ydL, p. 3d.) 
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form of the mind. He declares himself very clearly on 
this point We can reproach him oply for not having 
shown in the b^inuing of his exposition, this important 
distinction which is manifest throughout, and which takes 
the form of remarks in the course of the discussion. It is 
a fault of composition that is very embarrassing; for, as a 
result, some uncertainty arises in the reader's mind as to 
the object the author proposes. At first glance he seems 
to be engaged upon a ** deduction " of space, upon an ele- 
mentary analysis whose object is the reduction of space to 
a simpler notion — a reduction that some of the empirical 
schools liave attempted. But not so. ** It is not at all our 
project," says Lotze,^ '* from these local signs to deduce the 
soul's faculty of perceiving space in ffenercU, nor the neces- 
sity it is under of apprehending the thing felt in this no- 
tional cat^orj'. We presuppose, on the contrary, that there 
are in the nature of the soul grounds by reason of which 
it is not only capable of a notion of space, but is further 
compelled to apply this notion to the content of sensation, 
and we seek to explain by hypothetical physiological rela- 
tions, between the local signs, neither this faculty nor this 
compulsion. Yet, while we accept and hold as a fact to 
be recognized from the first, that the soul is able to form 
these ideas of space and consents to ii; it remains to ask 
further on what principle, in this general idea of space, its 
discrimination is guided in assigning one sensation to 
such a place and another to another, and how it is led to 
regard the sensations a and b as contiguous, the sensations 
a and c as remote in their relation to each other." 

The general intuition of sjxice is then assumed as an 
original fact and placed above all explanation. Yet it is 
not to Ix)tze a kind of entity prior to experience. "We 
must not imagine that, before the soul receives external 
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impressions, it spreads out, like a net ready to catch any- 
thing that falls into it, the intuition of infinite space of 
three dimensions entirely formed and already complete. 
The question would arise again, how do we get impressions 
to enter a net like this spread in a world where as yet 
they are not The power of responding to the action of 
luminous waves by the sensation green or red is ex- 
plained only as a manner of reaction peculiar to the nature 
of the soul and innate, affording room for no deduction 
whatever. Afler having experienced these sensations, we 
construct tlie general idea of color. It is the same with 
space. We do not have at first the vacant intuition into 
which the images of things that affect us are to be subse- 
quently placed ; but, reacting according to the laws of our 
nature against excitations already experienced, we conmience 
by localizing an impression p near another 9, by imagining 
a line mn that can be called an element of the future space, 
but not a line in sfxice, for the entire 8])ace in which it 
would then be traced does not yet exist. It is later, upon 
obser\'ing what we have done, or what is done in us, that 
we conceive of the possibility of uniting two of these lines 
pqy rsy by two others, /)r, qs, and that, by continuing our 
obserMitions, we acquire the convi(*tion that the possibility 
of thus connecting two given ]K)int.s has no limit. So the 
intuition of infinite space is formed ; it is the result of the 
combination of elementar\* reactions native to tlie soul and 
belonging to it, as is said, a priori^ * 

It is then well understood that Lotzc docs not attempt 
to explain the enipirioal geiiesU of the intuition of space. 

' Rente pkUomphiqne^ Not. 18S7, Tol. II, p. 345. I»tze han fHTen a 
more extended expcwition and rhumS of hi* theonr of local npM in the 
Jfedieinuirhe Pn^Mogie, In the article fmin which this paauire ia 
taken, he replied to various oltjectionn that hU theory had called forth. 
Another rhtumi iit given hy Loize, in an apiiendix to the work of Stumpl^ 
ofwhkh we wiU speak in' Chap. V. It was published id 1878. 9 



V 



78 GERMAN PSYCHOLOGY OF TO-DAY. 

In order that oar visual and tactile sensatioiis appear to us 
extended, it is necessary and it suffices that there be within 
us the possibility and the necessity of co-ordinating them in 
a certain way. This admitted, what is experimentally the 
disposition that favors such a co-ordination ? 

The great, almost inevitable error, that is inherent in 
almost every theory of space, and agamst which Lotze 
wished to guard himself, consists in confounding the solu- 
tion of the problem with its data. We never free ourselves 
from a petUio principii; to explain space, we always 
employ elements that contain tliis idea. The grossest 
form of this mistaken solution is the old hypothesis of 
idea-images. It is not sufficient to detain us, and no 
one would be willing to discuss seriously whether or not 
small copies of objects enter the ^'soul'^ from without 
Yet this doctrine, in a niuch more refined and subtle form, 
indeed, meets us still everywhere. All the theories of 
space, in fact, admit more or less, that the form under 
which a quantity of simultaneous excUations of the ner- 
vous system follow one another in space, affords immedi- 
ately the reason for a similar disposition of aenaations in 
space. 

To illustrate the critique of Lotze by an example, sup- 
pose the end of a rule be laid on the hand ; a certain 
number of nerve extremities are excited, and the excita- 
tions are transmitted by the nerves to the aenaorium. It 
is generally held that these excitations are then repro- 
duced, not to say where or how, in the same order as the 
impressions received, in such a way that the series A, B, 
C, . . . Z, of cutaneous impressions, becomes a scries 
a, &, c, . . . z, of internal states, the form of the first 
series giving the form of the second. It is thus implicitly 
maintained tliat each point of the hand touched by the rule 
is represented in the sensorium by an analogous equivalent. 
For visual impressions, consisting of images painted on the 



jjorrzE, 79 

retiua, there is a similar hypothesis, which it is ucedlcHs 
to develop. In short, it is admitted that that which per- 
ceives in us — soul or brain — by wliatever term it be desig- 
nated, presents a reproduction of external impressions, 
modified, reduced, transformed; tliat each element of 
extension is perceived as extended. 

Whatever metaphysical solution we adopt, whether we 
suppose with materialists that the soul is extended, or with 
idealists, that the soul is not extended, matters not, since 
the same error is always committed. In order to get rid 
of this perpetual illusion, it is necessary from the first to 
understand tliat our visual and tactile impressions can be 
perceived only under thefona of intemdce dates. What each 
]X)int touched transmits to ^'the soul " is not an extended 
image of that point, but an intensive modification, vary- 
ing with the nature and energA* of the impression. In 
onler to jwrception the impressions of the rule placed on 
the hand must be wholly transformed, completely changed 
in nature : a totality of given extcnHivcJi must become a 
totality of given intensivcs, and thus furnish to the soul the 
material of a rec*onst ruction, a transformation anew of the 
intensive into the extensive. "The great advance here 
consists in no longer detaching from things their objective 
images, but introducing, in their stead, immediately into 
consciousness, subjective figures of excitation, with their 
i^IKHial contour. Undoubtetlly there nmst be supposed also, 
in the transmission of these figures to the soul, a \\o\ui 
where their geometrical form disapi^ears, leaving no traces, 
and where it is replaced in the soul by a sum of iutensirt 
cjrcKadons, which, like the pitch of sound, contain no in- 
diaition of extension or of |)osition in s]iace. If, con- 
si*qncntly, we obtain a notion of the (position of external 
objects, it cannot be by means of perception, but by 
means of the new reproduction of sjxice. In general, the 
extensive is transformed into the intensive. It is thus tliat 
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the soul must first reoonstruct^ within, a new world of spaoBy 
in which the images of external objects find a correspond- 
ing function. Just as a variable magnitude can decrease to 
zerOf and setting out thence take a new increase ; so it is 
absolutely necessary that the regular geometrical impres- 
sions disappear at a point where there is no longer space, to 
be reproduced again on the other side. Just as, further, 
a variable magnitude is developed anew, not because it re- 
sen^es its former positive values to place them, so to speak, 
under the value zeroy but because the law of its variation is 
applied in the temporary destruction of its positive value ; 
so also the impressions conveyed to the soul are developed 
in a new world of space, not by obscuring in consciousness 
the concealed quality of space, but by exhibiting their 
capacity of maiDtainiug in the extensive excitations of the 
soul, which have produced them, relations whence result 
anew, through the constitutive faculty of nature, images of 
the objects in question." ^ 

If it be admitted that, when the peripheral impression, 
transmitted by the nerves, becomes a state of consciousness, 
it ceases to present an extensive character, it still remains 
to explain how each of the elements that constitute this 
impression consen'es its peculiar character and its relations 
to the other elements ; how it is differenced from them and 
associated with them : for, without such conditions as these, 

^MedieinMit Pnych., Tol. II, { 2S7. Lotze further compares the soul 
to a lens that focuaes at an indiTbible point aH the rajs reflected from a 
colored surface. At this point it would be no longer powible to dia- 
tinguish the relative position of the rajs, since thej are condensed in a 
general glare. But bejond this point the ravs divei^e again and spread 
out on an inverted scale, a copj of the given surface. In this comparison, 
the conTergent ravs represent the nervous movements caused bv an ex- 
ternal impression ; the point of concentration corresponds to the unitj 
of consciousness ; and the bundle of divergent rajs represents the recon- 
•truction in the soul of the previoualj dettrojed relations of space. 
{Revvt pkilMophi^, voL IV, p. 347.) 
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no reoonstructioD of space is possible. To this the hypo- 
thesis of local signs affords a reply. 

Tactile and visual sensations are the only sensations 
that imply — ^at least, in a clear and indubitable way — ^the 
notion of extension. Hence a great difference between them 
and sensations of hearing, taste, and smell. A sound, a 
taste, an odor produce modifications of our organs, that 
vary according to the specific character of these sensations; 
but they produce nothing more. Between a single sound 
and several identical sounds that affect us simultaneously, 
there is a difference only of intensity : each sound blends 
with those like it, without preserving its individuality ; the 
intensity only of the sensation is reinforced. In the same 
manner, between the odor produced by one odorous mole- 
cule and the odor produced by thousands of similar mole- 
cules, between the taste produced by one sapid moleotile 
and the taste produced by thousands of similar molecules, 
there is a difference only of less and greater. Such is the 
case with all the intensive sensations. 

With extensive sensations, ' the conditions change, and 
the phenomenon becomes more complex. Without doubt, 
there arc also variations in intensity here (compare, for 
example, a luminous point with a luminous body, a rhI 
point with a red cloth, contact at a point with contact of 
the whole hand) ; but a new character of the first import- 
ance is added to that of intensity : extension. Let us ex- 
amine this new character. 

To reduce the problem to its simplest tenns, we will ox- 
ohideall complication due to jiainand pressure, and sup|)o^ 
that the head of a pin touches the skin, that a nnl |)oint is 
(Kiintal on the retina. As in the case of intensive sensation, 
a movement of the corpuscles of touch and of the rods of 
the retina, a transmission of this movement, by the ner\*es, 
to the sensorium, is <xxrasione<l ; but this tactile or visual 
sensation docs not apji^ar to us as a simple modification of 
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oun^elves; it is referred to a point of our body or to an ez- 
toriial object ; it is placed in space. In a word, there is 
here more than a sensation felt, there is a sensation localized. 
The difference between intensive and extensive sensations 
becomes more striking still if^ in place of a single point, many 
points of the skin or retina, as is most ordinarily the case, 
are simultaneously affected. There is produced no longer 
a fusion of sensations in a sensation more intense; but eacli, 
preserving its individuality, is co-ordinated with others and 
forms the continuity that we call extension. 

If all the }K)ints of the skin in a case of contact, and all 
tho ]X)iuts of the retina in the case of a colored surface, felt 
iileiitical impressions in an identical way, it would be natu- 
ral to admit that there is produced here, as in the case of 
intensive sensations, a fusion, and not a co-ordination of 
sensations. But as, in fact, there is no such fusion, it mast 
be admitted that each point of the skin, each point of the 
retina, feels after its kind, that is, ini]K)ses ujwu the impres- 
sion received a jwrticular mark, ^"5 indistinct as you will. 
This s])ecial mark which differentiates each impression from 
others is the local sign. 

I low are we to conceive those local signs ? " We are able 
at the outset," says I-K>tze, " to represent them, in general, 
undiT the form of a physical nervous process, associated con- 
stantly, in ejich juirt of the nervous system, with a variable 
nervous pnKXJSS, which at the 8;une jxiint, serves as Ixisis for 
tlio cjualitativc character of the s(Misation." Ijcaving these 
generalities for a moix» exact determination : " We are able," 
says he, " in two ways to conceive a system of loi-al signs 
from which a clear and geometric:il i<lea of sjxice would 
n^sult : 1st. It could be made n|) of nnis4M i la r sensations. Xot 
only everj' jxisition of a limb, but further every contact of 
one of its |varts could I)e distinguisluxl from that of another 
jiart by a jvirticular combination of those light accessory 
sensations which are provoked at the (loints of special con* 



liOTZE. 83 

tact by the transmission of the excitation. 2d. Still, what 
would permit a much more complete and easy determination 
of magnitudes mathematically comparable, would be a system 
of movements^ produced, perhaps, by the i>assage of the ex- 
citation, or, at le&st, by a tendency developing in the sense 
affected. Let us conceive some very sensible organ, so mobile 
that by the action of an appropriate muscular system, any 
one of its sensible points can be turned toward any and all 
directions of space ; and suppose, further, that the influence 
of the excitation always awakes in some way these tendencies 
to movement : we see that each ix)rtion of the organ will 
have the power of attributing to its excitations a mathematic- 
ally determined local sign, in a complete and entirely special 
way. Indeed, each jwrtion would have the power of awak- 
ing a tendency to movement, determined not only in magni- 
tude, but also in direction, in corresiK)ndence with the three 
co-ordinates of sjiacc : a tendency which does not recur ex- 
actly for any other ]X)rtion, and which, however, in relation 
to ever\' other similar tcndcncv to movement, sustains a cer- 
tain degree of resemblance, or <li!rerenoc, of elevation or op- 
position. These considerations lead us at once to seek the 
local signs not in the accessory {lassive states alone which 
each portion of the nvrvous system exiKriences in addition 
to the sensorial excitation, but rather in the movements 
which the simie inirtions tend to j)rovoke through their con- 
nection with the n»st of the nervous system. The eye, as 
well as the sense of touch, will «rive us occatsion to test the 
value of this hyi)othesis in explaining the notion of the 
world."' 

To make tlu»se gtMienil c-onsiderations uj)on the local 
signs complete, it remains to :t<k what relation tliev sustain 
to consciousness. Although Ix»t/e is not dis])osed, in general, 
to overestimate considerations Ikis<\1 u|>on the unconscious, 

^ Medici nUche P*ifckoli»gir, book II, ibid., { 2tU. 
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he is inclined nevertheless to assign them an important role ; 
and one is not astonished that Hartmann has considered this 
theory of local signs ^ as proof of his doctrine. When we 
determine trigonometrically the position of distant points 
from the angle that the visual rays from ourselves to these 
points include^ we make a perfectly conscious use of our local 
signs. In ordinary life when we refer a cutaneous excita- 
tion to a given point on the skin, by virtue of an associa- 
tion founded on experience, we have still a clear conscious- 
ness of the local sign. But, in most cases, it is not so. 
** When in the sphere of vision we localize colored points 
perceived simultaneously, tlic reason of this localization lies 
entirely outside of consciousness, and the local signs that we 
still postulate jKjrform their functions unconsciously." The 
case is analogous to that of reflex movements, which enter 
consciousness only as accomplislicd facts. ^' Ixxiilization, 
in space, then, belongs to the unconscious produit of the 
soul's action through the mechanism of its internal states."' 
Lotze has recently declared that be could not subscribe 
to the opinion of those who maintain that, his thcon* admit- 
ted, it is jK)ssil)le to verify the hypothesis of local signs by 
reflection and internal ol)servation. " We do not forget," 
says he, " the uncertainty and arbitran' character of every 
h^'pothesis upm which phenomena are 8up|X)stHl, which 
exist in the soul, but exist unconsciously. We certainly 
liave not the right to admit such unconscious states, at 
least to compare them with forgotten and n^produced 
idi*as, the only examples of the i)ersistence in the soul 
of that which i>ersists no longer in conscionsnt'ss. But 
in the case in hand I believe we have this right."* The 
skilled musician executes unconscioasly acts that were at 
first oonscioiu«. '* We are persuaded that it is the same with 

^ PhUompkif d. Unbewumlen, trans. Nolen, I, p. 371, etc. 
> MtdieinintU Pk^, ibid., { 294. 
* Berue plUlo9opkiqM£, loc. cit., p. 360. 
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the localization of our sensations. It seems at present to 
take place suddenly^ at the veiy instant that we open our 
eyes ; but at the dawn of life this power is developed only 
by means of a series of experiences^ which^ if we a)uld re- 
produce them^ would enable us to see^ as in so many of the 
states of consciousness of the child^ all those intermediate 
states which have become imperceptible to the consciousness 
of the adult" 

III. 

After these general considerations upon the local signs, 
let us study, in order better to understand their nature, 
the role that they play in the formation of visual and tac- 
tile perceptions. 

VISUAL LOCAL SIGNS. 

Setting aside the numerous questions that attach to 
vision : estimation of distance, direction, right vision, 
union of images in one, etc., etc., — we will consider a 
single point : the formation of the image on the retina. 
In this we follow the example of Lot;se, who treats the 
other questions as mere accessories. 

The excitation of any portion of the retina produces in 
" the soul " two corrcs|K)nding states, the one determined 
to a color, the other to position relative to the point excited, 
which latter is itsc»lf relatively alliwl to that portion of the 
retina among its sumuinding iK)rtions. I^et us not forget, 
morcMJver, that this second state (that which corresjMMids to 
{xisition) can present only an extensive character. The 
sensation corrcs|Kin<ling to color cannot hare rrcn the fonn 
of a jyoint ; for, l)eing without extension, it itinnot Ik? con- 
ceived as the negation of extension in sjiace, that is, as a 
|K)int; it is perceived only as quality, having neither a posi- 
tive nor a nc^tive relation to a development in sjiact?." * 

> Loc. dt., { 310. 
8 
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The local sigu^ that ooDcomitant of the sensation of color 
which prevents its losing its individuality, consists, as we 
have said, in a system of movements. To understand it, 
let us suppose that the image of a brilliant point is formed 
on one side of the retina : at the same time a movement 
of the eye takes place, by which the centre of clearest 
vision is placed beneath this image. We know, in fiict^ 
that there exists in the retina a small portion at the centre, 
which has a visual sensibility very superior to any other 
part. We know, also, that in virtue of a physiological 
contrivance, whose causes and origin it is not here our 
basiness to investigate, the excitation of any point of the 
retina occasions a deviation of the axis of the eye, in such 
a manner that the point of clearest vision is directed to\vard 
the exciting object. 

This understood, let us call this point of clearest vision r, 
and supiK)se that three other points of the retina, a, 6, and 
c are excited. The image foniied at a will give rise to a 
certain movement, necessarj- to produce the image at r. The 
image formctl at 6 will give rise to a movement different from 
ar. The image formed at c will give rise to a movement 
different ivom av and vb. Whatever positions we assign to 
a, 6, c. It is easy to see that, in any ctise, the movements 
will not be identical, that each will have a character pecu- 
liar to itself. Indeed, if we supiKJse that a, b and c are 
situated in the same line, or nither, in the same circular 
arc, the segments ra, r6, re, of this arc must have different 
magnitudes, and, as the eye must {lass over them to bring 
in turn the images a, 6, c, in the direction of clearest vision, 
there will necessarily arise nuiscular movements that are 
difiercnt in magnitude, thou<:li analogous in other respects. 
If we supixise a, 6, c to be situated on the circumference 
of the same circle whose centre is r, then rft, ra, re, will be 
equal, but in different dirc?ctions. Finally, if we suppose 
tiiat a, b and c are situated neither on the same line from 
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V, nor on the same circumferenoe whose centre is Vy then 
va, vby vCf will be at the same time unequal in magnitude 
and in different directions. '^ If we designate the sum of all 
these movements by S, this sum is for each point of the 
retina an unchangeable and definite combination, and so we 
believe that we have in it a local sign that differences the 
excitation at each point from the excitation at any other/' 

In the case that we have just examined^ we supposed a 
lively impression produced at a point of the retina, and 
followed by a real moveiiient of the eye. But, in cases 
where there is not a single predominating impression, each 
excitation of the retina continues none the less to determine 
a similar tcrvdenci/ to movement in connection with the point 
affected. "We may further admit that this tendency has 
at first for its end only the prochiction of the automatic 
movements of the eye, but that il aflerward produces a 
change in the state of the soul — ^an impression ; and, to my 
mind, it is by means of the^<; impressions, in accordance 
with their gradual and exact determination and the dc^^rce 
of their inter-relation, that the soul develops in space the 
perception of colored points, in such a way that their dis- 
tance in the field of vision, and all their relative ]x>sitions, 
correspond to the distances and positions of the ner\-ous 
points excited. It is not nccessjiry to require that these 
impressions be transformc<l into conscious rcpn»son tat ions. 
Although this is a fact in certain cases, we mib«t wMisider 
the initial hxxili/^ition of the cohircd points an absolutely 
unconscious operation of the s<»ul." Ijjitcr, in consequents? 
of habit, the colored [Mnnts sccmu to Ik? placnl, i»f thcin- 
S4»lves, in determined |K>sitions, and their lin^iliziition is n«»t 
the result of a scns:ition nntcixnlent to cons<*ioiis movcnu'nt, 
still less of real movement.* '* Thus," says Lotze, '* it t 

' Lotze returns many timoittotliis |Miint ; that we attriliutc. ao-onlinir 
to him, to r^^ movi*nn*nt'< of the eye, an rxasr.jeriti**! inniicnte ir. ilv 
development of the notion of ajiace. Scv in |»artii'ular ttte. cit^ \ lj'2 \ 
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neither to real movements nor to their conscious sensations 
that we refer the co-ordination of points in the field of 
vision. The first locnlization, entirely unconscious^ rests 
in the connection between the sensor and motor nerves, 
and it is the excitation of these latter at their central ter- 
minations that gives to each impression of color its peculiar 
local sign."* 

We will sum up in a few words the exposition given. 
The formation of the field of vision is possible only by a 
body (ensemble) of local signs. These local signs can arise 
neither from movements of the motor muscles of the 
eye, nor from the histological constitution of the retina 
alone, even allowing that each feeling point presents a 
structure slightly difl*orent from that of the surrounding 
points. The cause of distinction among the excitations 
of the particular points of the retina can be found only 
in their relations with the motor train. Each impres- 
sion for each point gives rise to a particular movement (or 
tendency to movement), which produces a certain psychic 
state; this state constitutes peculiarly the local sign. 
Lotze attributes to these acts a character in general uncon- 
scious, but without disguising the difficulties inherent in 
such a hypotl;esis. Finally, when the excitation, the move- 
ment, and the psychic impression that follows, have been 
repeated a great number of times, there results a complete 
knowlctlge of the top^yraphy of the retina, of the position 
of all the points ; this makes an immediate localization 
possible, even when tho eye is in reiK)se. This process a|>- 
proaches verj' near tho reflex processes in its origin (exci- 
tation), its end (motor reaction), its automatism, and its 
unconscious character. To conclude with the words of 
Lotze himself: "It k from the combination of the excita- 
tions of the retina with those unconscious impressions 

> MtdioMittkt PigfMiogit, loc <ii^ { 343. 
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which associate with them, in the soul, tendencies to move- 
menty that we may deduce the co-ordination of points in 
the field of vision." * 

TACTILE LOCAL SIGNS. 

It will be useless to dwell as long on this point as on 
the preceding. It will suffice to note wherein the two 
cases difier. 

The corpuscles of touch play a role analogous to that of 
the cones and rods in the retina. There are differences in 
structure between them, at the outset, three kinds being 
distinguished (corpuscles of Pacini, of Meissner, and of 
Krause). Moreover, they are spread out or grouped in a 
very different way at different points of the skin. These 
facts in themselves are sufficient to explain the fact that 
the same excitation may vary according to tlie cutaueoas 
n^ion that it affects ; but they do not explain localization. 
Qualitative differences do not explain the fact that the 
impressions are referred to certain points of tlie skin, and 
are co-ordinated in space. 

These anatomical differences, then, are only the first con- 
ditions of localization in space. A second fact to which 
Lotze attaches great importance, is the phenomenon called 
" the wave of accessory sensations." As the skin forms a 
continuous surface, no excitation, however small, can Ire 
assigned to a point where it originates. It always occa- 
sions tension, pressure, displacement, small or great, in the 
neighboring parts. But the structure of the skin is not 
everywhere the same; it varies in thickness, flexibility, 
rigidity. The contact varies according as the affected part 
adheres to an osseous surface, or covers a cavity, or rests 
on the soft mass of the muscles. ''Thus the sensation re- 
suhing from the excitation of a point A, is encircled by a 

* Medicini»tke PlyrkoUitpf^ Itic rii^ { 328. 
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^veofaooMeorysenations, determined by the form 
poiDty its extent, the composition of its elements, and diflerii^ 
in these particuhus from the wave that accompanies the 
excitation of any other point B." It suffices to recall the 
celebrated experiments of Weber, to see that the tactile sensi- 
bility varies with the regions of the skin. At the end of 
the tongue and at the ends of the fingere, two points can be 
distinguished, and consequently present local differences, at 
as short a distance as one and two millimeters ; on the back, 
the shortest distance is two to four centimeters. But we 
must not be deceived here : the waves of accessory eiTects, 
in spite of the important role they play in tactile jicrcep- 
tion, do not fulfill the conditions necessan*^ to tntc local 
signs. They afford means of distinguisliing two sensations, 
A and B; they do not suffice to distinguish them in space; 
1. ^., to construct a line of which A and B are tlic extremi- 
ties. 

There remains a third element : niovenicnt and the mus- 
cular sensations that accompany it. While recognizing the 
important, capital, role that this last element plays in the 
localization of the tactile perceptions, I^tze insists u|K)n it 
less than his followers do,' and thinks that we cannot find 
in it a complete solution of the problem in hand. 

To sum up, the skin is a continuity, vari'ing in its sur- 
face, in consequence of differences in anatomical stnulure, 
of direct impressions and the auxiliarj' imprc^ssions that 
thoy produce, of movement and acconi|>anying muscular 
sensations. In ortlcr that we may decide, says Ix)tzc, 
whether an impression is produced on the right or on the 
left, it is necessary that the excitation of the sidt»s of the 
Ixxly produce different sensations in cons<Monsn<^s. ]k*ings 
of a completely symmetrical constitution would Ix? inca])able 

' Actxinlin^ to iviiearrheB of which wc will Kfienk later, it w nmintnined 
that the dcliiiiry of the licnsc of pla'v is |ir<>|H>rtion:il to tlir iitMhility 
of the part of the body afTecti-d. See the chapter on Wundt U*low, ^ 1 1 1. 
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of distioguishing between the right and left, and in gen- 
eral, between corresponding parts of the body.' There 
are differences of structure, of movement in the members, 
of muscular sensation, that make the differentiation pos- 
sible. We remark finally with the author — and this fact 
shows the importance of movement — ^that, if the extremities 
of the fingers be fixed u|X)n the end of a rigid rod, all 
delicacy of localization disappears : each excitation instead 
of affecting a particular point, seems to be diffused through- 
out a homogeneous medium. 

We must not forget, then, tliat to Lotze, neither differ- 
ences of structure, nor accessory waves, nor movement, nor 
muscular sensations, explain the localization of tactile 
impressions. For such localization, a synthesis is neces- 
sary: "it is necessary to possess already a geometrical 
image of the contour of the body and to have learned by 
ex{)cricncc to what point the sensations A and B are to be 
referred, according as they are affcctcil with the local signs 
a and ^1" 

A very natural objection arises here : the case of persons 
born blind, who acquire the notion of s|iace by touch with- 
out the aid of sight. From the first, I»tze admits that the 
cutaneous sensations taken alone, though they do not give 
us the distinct idea of space, nevertheless give rise, in cer- 
tain cases, to the ol)scure idea of a certain largeness which 
is not without some remote analogy to the idea of space. 
Further, when the sense of touch exists alone, the nccessarj- 
ix)nditi(>ns of local iz:it ion are found in it, in virtue of the 
movements that accompany impressions ; but these move- 
ments having neither the fullness nor delicacy of those 
that accom|)any the visual impn^ssions, the localization 
is ruder and more im|>erfcct. " The skin Is possessed 
of innumerable sensitive points, but the movements ncoes- 
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sary to estimate position are not immediately possible at 
these points, as they are at those of the retina, and it is 
necessary that the movable organs combine to supply this 
defect. The hand sliding over the surface of a body re- 
ceives, like the retina, a great number of impressions at 
once. When it loses one p, it does not lose all ; the others, 
<7, r, «, persist, and a new impression t joins them :' thus 
it is that groping, together witli the sensibility of the nkin, 
serves to form for the blind a notion of space ; but is perhaps 
not entirely identical with that which sight makes possible.'' 
Lotze, in effect, remarks that the faculty of differentiation, 
being much less fine in touch than in sight, the space of 
a square inch must offer to the blind fewer difTerentiable 
points than arediscemed by the man who sees. It is concluded 
that, to the blind, objects ought to appear smaller than to 
one who sees ; and, in fact, those born blind, when operated 
upon (among others the case of Chesclden), have many 
times expressed their astonishment at the unexpected size 
of objects. 

Lotze completes his theory of local signs with an inquiry 
into the genesis of the notion of externality. We will say 
nothing upon it, as this question is to be examined else- 
where. Our object was only to discuss a single point in 
the doctrine of Lotze : that which gives him true originality 
as a psychologist. 

This doctrine of local signs has lx»on adopted in Germany 
by a numlxT of authors : admitted without roscrN-e by some, 
modified bv others. 

The first merit that we must allow him is that he ha<« 
bnmght to light all the difficulties* inhoront in the prob- 
lem. No one has shown better than liOtzo the ])(iifin 

' We miwt remark with I»tzc that the |ion*istonc<» of en«'h iinpit>»ian 
alone rt^nden the notion of space* iMnwiblc. If, in the ivuvace from p to 7, 
no trace of the fonner iwraiiited, we ouuhl not eiMahlioh thoe« n'latiom 
which constitute space. 



LOTZE. 93 

prindpU of the ordiuaiy solution. By an almost un- 
conquerable tendency of the human mind, we are wont 
to explain space by means of images that presuppose it. 
We see objects reflected in the retina as in a mirror, or 
imprinted upon the tactile organs as the stamp upon wax, 
and we think that these external images ought to be 
reproduced in our consciousness under forms more or less 
analogous. Reflection, however, teaches us that knowl- 
edge of these images supposes anterior knowledge of our 
body, of its parts, of their positions, in short, knowledge 
of relations in space, and that this knowledge can be itself 
derived only from states entirely internal. Lotze sees but 
one way of resolving this difficulty : we must refer the 
IKjrception of extension to a perception of qualitative diifer- 
ences, which by a new reconstruction of the mind become 
relations of extension. 

His hypothesis is natural and scientific ; he has devel- 
ojkkI it in metaphysical language, which wc have scrupu- 
lously rcsjxjcted for the sake of exactness. It is based 
on facts and is oflercd as their only prolxible explanation. 
Lotze undertakes to show that the anat(»niicsil dis]>osition 
of the visual and tactile orjnm?* aflonls s<»liil sup]H>rt to his 
hyjx>thesis. "If we find," he says, "such a (lis|H>sition 
as will assure the action of external excitations u|H>n the 
nervous system, acconling to giHiniotrically pivscrilKnl Rela- 
tions, this disposition will afloni much R*:is<»n fur the iie- 
lief that nature intended to deduc*e fn»ni these relations 
S4)mething for consciousness: this in itself, however, explains 
nothing.*' To our mind he has not insisted sufficiently 
ujwn this point. It is true that at the time the Medical 
I\t/cholnf/y was written the arrangement of the terminal 
organs for the visual and tailile nerves was not as well 
known as to-day. But, taking the question up again quite 
lately, liOtze hw^ not insiste<l further u|)«>n these anatomic 
details. Physiologists seem now to admit that the structure 
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of the peripheral nerve terminations plays a great role in 
the reception of impressions from without^ and this position 
has some analogy to tlie hypothesis of local signs. 

We have seen the important place that Lotze assigns to 
movement^ in the formation of visual or tactile space, 
especially to unconscious movement, or, as he sometimes 
expresses it, to tendencies. This position invites criticism, 
especially from those who, ridding themselves of the uncon- 
scious, rest as much upon induction as upon well-established 
facts. " For the sake of brevity," says Lotze, " we will some- 
times use the expression tendencies to movement, to desig- 
nate the local signs. This expression has been criticised as 
ambiguous aud incompatible with the precision that notions 
in a mechanic of psychic phenomena should have." This 
criticism leads Lotze to define his thought and to s{)eak of 
the local sign as a purely ])sycliic state of wliicli movement 
is the occasion. ''That which passes in the nerves can 
give only a rotation of the eye, i. e., a phenomenon of the 
physical world : the ixsychic affections that issue from it can 
alone Irear the name local signs, for they alone pixxluce 
localization, and ItK'alization is an act of representation with 
no rehition of rcsenibhuice to any movement whatever, and 
cannot be in anv wav estimated in terms of the notions 
employed in a mechanic of body." Here again we fall into 
the difficulty of admitting as the last ground of our expla- 
nation a state which is considerc*d at once i>sychic and un- 
conscious. Yet it nuist be renicmbereil that Lotze d<x?s 
not cease to TC]y&\i that his theory- is presented only as an 
hyi^thesis. 

Is this hy|K)thesis true? To n^ply in the affirmative we 
must be able to show that it is the only hy]K)thesis |K)ssible : 
DOW it is proliable that ]»tze himself would not maintain 
this. Besides, there is a difficulty involved in the whole 
diflcussion of sjiact^, t. e., the role that is playe<l by the ulti- 
maie or a priori element, which he mentions only in pass- 
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ing, but which remams, nevertheless^ the basis of all the 
work of mental reconstruction. 

To sum up, his theory holds a middle place between the 
attempts whicli the English school have made to explain 
entirely; and by experience alone, the genesis of the idea of 
sjxice, and the complete absence of explanation which has 
prevailed ordinarily among the defenders of an a priori in- 
tuition. The continued investigation to which the science 
is subjecting this notion, in the light of new theories and 
exj)criments, will determine its relative value. Whatever 
b«xx)me of the solution of Lotzc, it will remain the work 
of an ingenious and penetrating mind, one that is extremely 
apt, csjx^ially; in stating the difficulties of the problem.* 

* In an article recently puhlLshcd in the Revue phUowpkiqwe (Sept 
1878, vol. VI, pp. 217-231), Wundt criticised very profoundly Lotze*8 
theory of local signs, which he calls the hypothesis of eimple local signs, 
in op|H)siti<»n to his own, the hypothesis of compogUe local sip^ns. He 
nprouehc^ Lotxe for putting the question under a metaphysical form 
(hy|>«*tlic>iK of the soul), and for deciding, in virtue of this hypothesis, 
that <-ur retinnl and cutnncons sensations cannot possess extension. He 
attcnipt<, on the contrary, to show : Ist. That there are optic and other 
cxiHTinicnts that justify our refu.sing to the retinal and cutaneous sensa- 
tions, taken in themselves, an extensive character; 2d. That the con- 
ditions that must lie added to these sens:iti<»ns to place them in the cat#- 
gory of extension are those of movement. 



CHAPTER IV. 

ORIGIN OF THE NOTION OF SPACE. 

Debate of the Nativiats and EmpiricUU. 

We have just studied with Lotze, in detail, a particular 
element of sensible cognition. Without leaving this prob- 
lem, we must notice the debate of a question of much more 
general character, that concerns the very foundations of 
human knowledge. 

Is the knowledge of extension and its determinations, 
length, breadth, thickness or distance, position, form, inborn 
or derived from experience? This is a question that has 
been asked and answered differently, especially by physiolo- 
gists, and has given rise to numerous theories. Helmholtz, 
I believe, was the first to classify them as native and empir- 
ical. Doctrines on this subject really date back to the first 
attempts in p«»ychology ; but it is only in our day that they 
arc constructed with a clear knowledge of the problem in 
hand, of the possible solutions, and with the substitution 
of reasons of fact, drawn from the natural sciences, for 
metaphysical deductions. The issue is joincil {mrticularly 
on the question of visual space. This was to be exjx^cted 
frtmi the fact that sight is the most delicate of the senses, 
the richest in its reports of the external world, and the 
mofit o|x;u to nice exi)eriment. The same question is raised, 
however, as to tactile 8|>ace, and although we mnnot dte on 
this |K>int OS many attempted expositions or debates as bril- 
liant fvi those of Ilering and Ilelmholtz on sight, the solu- 
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tioDS are fuudamentally the same. On this side the struggle 
between the nativists and empiricists, to which I will first call 
attention, has been less deadly and there is much less to say 
than on the question of visual extension ; but for the reason 
that it is simpler the debate is more instructive. 

We will expound the different doctrines, and then exam- 
ine the theoretical question. 

L 

TACTILE SPACE. 

Reduced to their common content, the theories of naihum 
maintain that the order of tactile sensations has its basis in 
the constitution of the organism, that it is given originally 
with the organism, and is consequently innate. This hypo- 
thesis is the more natural, the simpler, and arises first in 
the mind. Any one who has not betaken himself to refleo- 
tion or the thought of otiicrs adopts it confidently. It is 
a spontaneous belief, one of those predications that the 
Germans call ^'a product of the natural consciousness/' It 
lias been everybody's solution in all time. 

The great physiologist, John MuIIer, seems to have been 
the first to give it a scientific form. It is generally admit- 
ted that he constructed his theory umler the influence of the 
philosophy of Kant. Historically this influence is indis- 
putable, although, in our opinion — we will attempt tosliow 
it later — the Kantian critique has no conne(*tion with this 
debate. Muller olx^rx'ed with reason '^ that the notion of 
objects of touch rests, in the last analysis, upon the pos- 
sibility of distinguishing the different {tarts of the body as 
occupying each a different platt? in sjKUt^ ; '' but, actx)nling to 
him, if the optic and the tailile nerve alone among the 
sensor ner\'es, convey to the aenmrium an impression of ex- 
tension in space, it is because '' they alone are capable of 
Reeling tlieir own extension in an exact way." ''Siniv 
9 



V 



98 OERIiAN PSYCHOLOGY OP TO-DAY. 

entire members, indeed the majority of the parts of the 
body, liave sensor nerves, it results that the sense of touch 
is capable of apprehending, in all dimensions, the ex- 
tension of the body ; for each point at which a ner\'e fibre 
terminates is represented in the sensorium as an integral 
portion of space (vol. II, pp. 271-272). 

The well-known investigation of E. H. Weber deter- 
mined more exactly the role of the nerve terminations. 
He showed, using compasses with blunted points, that 
tactile sensibility varies extremely from one part of the 
body to another ; that in order that two points be distin- 
guished on the end of the tongue, a separation of a milli- 
meter is sufficient, while on the back it must be from four 
to six oentimetersi!. In this way he divided the surface of 
the body into a great number of regions, called circles of 
sensation, which var\' extraordinarily in size and form. At 
first, Weber considered each of these circles, tliat is, each 
portion of the skin provided with a single nerve thread, as 
an unit of space. Later, replyhig to the diflferent objections 
called out by his theorj', he maintained that the circles of 
sensation must be such that there may be many between 
two jKiints felt to l)c distinct ; in this way he explained the 
space intcr\'ening in sensation between the two points. He 
gave to exix^rience and habit a considerable role, admitting 
that they diminished the number of circles necessar}* to the 
perception of the inter\'al between two points of the body. 
In so far he approached the empirical theory. 

Other authors, among them Czermak and Meissner, 
made various modifications. But the one who has been 
more recently the most intrepid champion of the nativist 
theory, while pretending to reconcile it to its rival, is 
Stumpf. In his Psyclwlogical Origin of the Notion of 
SpacCj he maintains that we liave innate knowledge of three 

* Uiberdenpt^cholitgitchen Unsprung dtr Baumwonkihng, Leipdg, 187S. 
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dimensions. At first, in all contact, we feel necessarily and 
immediately a certain extension; we localize the tactile 
impr^ion in a definite place, needing no other condi- 
tion than the contact itself. Thus we have intuitive 
knowledge of a suiiace touched. But it is curious to see 
the way in which he establishes his position for the third 
dimension. He says if the sur&ce (length and breadtli) 
be perceived immediately, depth must be also. In fact, 
the surface that we feel in contact with any part of our 
body must be either plane or curve; these are the two 
{X)ssible cases. Now, these two kinds of surface imply a 
third dimension, ''for they report something tliat is re- 
lateil to dcptli : the presence or absence of an inclination 
{Aushiajung) toward depth. It cannot be objected that 
this is true only of curved surfaces, and that the plane 
surface is, on the contrar}% a negation of depth ; for a nega- 
tive concept contains all the content of a |K)sitive concept, 
plus a negation " (p. 177.) With such reasoning, the 
weakness of which is too apparent, Stunipf maintains that 
the new-born babe, when its body is enc!in*le<l with a band, 
must have the idea of a curved surface, and conswiuently 
of three dimensions (p. 283.) He conccnU^s, however, tliat 
this new-bom babe lias not all our notions of mathemat- 
ical relations; but its primitive representation virtually 
contains them. 

The empirical or gcndic theor}' maintains a jisychological 
evolution. Kelying jiarticularly ujwn the influence of asso- 
ciation and liabit, it refers the fact of tactile localization to 
exIKrienc^% in accounting both for its completion and its 
origin. 

The first hints of this doctrine arc to Ik found in Locke, 
Condillac, Berkeley es|xx!ially, and in general in those who 
are inclinetl to give as large a n>le as ]Hissible to experi- 
cucc. In this centurj*, Herliart, for reasons purely meta- 
physical, referred, as we have seen above, the notion of 
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space to a suooessioQ of states of oonsdousuess that can be 
reversed, that is, read indifferently from A to Z, and from 
Z to A. He wished by this to explain the &ct that the 
soul, supposed by him to be absolutely simple and unex- 
tended, can perceive objects that have extension and form. 
The movement of a limb produces in consciousness a series 
of states ; it is this series that, as &r as it can be reversed 
(not the movements themselves), suggests to us tlie notion 
of space. 

In 1811, an author little known to-day, Steinbuch, in 
his BeHrdge zur Psychologie der Sinne, submitted that 
movement alone could furnish the notion of space. His 
theory, applied by himself mainly to vision, deserves to be 
recalled ; it contains in germ the doctrine maintained later 
with so much fullness and assurance by the English psy- 
chologists, especially Bain. We will notice it further on 
under the head of visual siiace. 

But Lotze first transformed the empiriinl hypothesis into 
a profound and elaborate theory ; it will suffice to notice 
it again in a few words. Each feeling point of the body 
has its local sign. This term implies no oripnal localiza- 
tion or extension ; it means simply that each tactile impres- 
sion presents a {xirticular character {muince) tliat serves later 
to localize it at a certain point of the body. At first, these 
impressions are purely intensive, and present no si)ecial 
determination of any kind. J^ter, the mind, by virtue of 
laws peculiarly its own, transforms these intensive data into 
extensive quantities, and produces a '' reconstruction of 
space." A psychological process plays the capital ])art in 
the genesis of tlic notion. 

The most recent of (he ^Mictic theories is that of Wun<lt. 
He accepts the theon* of local signs, but judges it insuffi- 
cient ; for how can a graduatc^d series of qualitative local 
signs be transformed into a succession in s|)ace? Lot^e 
explains this only by admitting the presence of a priori 
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laws of mind. But, says Wundt, the different impresBions 
are aooompanied by movement, and thenoe results a feeling 
of innervation. These two elements — local signs and 
movement, with aooompanyiug sensations— explain locali- 
zation in space. Neither local impressions alone nor 
movement alone could give it ; but tlie two, united in our 
mental chemistry, form, by a psydwlogical synihesisy a com- 
bination which is the notion of space. The originality of 
Wundt's solution, then, consists in the idea that the notion 
of space is a sjmthesis of given elements ; but each of 
these elements no more resembles s{)ace, the result of their 
combination, than oxygen and hydrogen resemble water. 

II. 

However dissimilar these theories may be, they have one 
result in common — they exhibit the problem in all its 
aspects, and enable us to state it more clearly. Setting 
aside the general considerations of the metaphysicians, tlie 
majority of the authors mentioned proceed by the exiuni- 
nation of details ; for an abstract discussion, they have 
substituted concrete discussions; instead of seeking for 
the origin of sjxice, they endeavor to show by oliservation 
and reasoning the genesis of the ideas, length, breadth, 
distance, form, position, direction — in a word, all tlie de- 
terminations of extension. Tlieir method is directly oj>- 
posed to that of the metaphysicians.* Here is a £ict to 

*A good example of the opposition between the two methodi is seen 
in the discussion of Stuart Mill with his opponent Mahafly. Mahafl^ 
maintains that direction cannot be used in an analvsis of extenrion, 
"because direction implies space, and space cannot be u*<ed to explain 
itself/* Mill replies: ''Instead of direction implring space, it woyM 
be more proper to say that space implies direction. Space is the con- 
nected whole of directions, as time is the connected whole of soceea- 
sions ; consequently, to postulate direction, is to potttulate, not space, but 
the element from which the notion of space is formed.** — £!nniiiiMtf»wi 9/ 
HamUimi, 
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whidi, in our opinion, sufficient attention has not been 
given; many physiologists do not seem to have seen it 
dearly, though theif habits of mind have nevertheless led 
them aright in their ignorance. 

It may be objected that all this has no value ; that these 
terms, length, direction, etc., convey a meaning only as they 
exist already in the notion of space, and this notion aloue 
renders them intelligible. But even though this be granted 
— as it is by most writers — ^the position remains good. The 
questions we are dealing with rest upon problems of ex- 
perience, not upon transcendental questions. We wish the 
empirical genesis of the notion of space ; it is right, then, to 
go to experience for the solution. 

If the study of the alistract notion of space be substituted 
for the concrete study of its elements, it becomes imiK)ssiblc 
to proceed analogically. The most dctermincil adversaries of 
the physiological method cannot deny that, in this rcsjicct, it 
lias done great scr\'icc. Physiologists, indeed, resting u[>on 
experiment, the data of {lathology, and cases rare enough 
to be instructive, liave studied the role of each of the ele- 
ments of tactile perception taken alone, have seiKiratctl 
visual space from tactile space, touch proper from its accuin- 
ponying sensations, and liave determined the functions of 
muscular movement, and of the feeling of inner\*atiou. 
We will show this in more detail. 

When we attempt to solve the question, " Does the no- 
tion of tactile space result from mechanism, or is it innate ? " 
tlic difficulty of sejianiting what is due to visual sensations 
arises at once. Sight and touch are two languages that we 
employ simultaneously from our birth, and they become so 
confused with each other that they seem but one. Further, 
the reports of sight tend by their superiority and richness 
of information to conceal those of touch. Riitiurse is left 
n^ to those who are born biin<1, and if some such were 
IuuihI endowed \^ith talent for psychological analysis, tliey 
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oould give us a great deal of information. Yet they would 
misconstrue us, since terms would not have the same signi- 
fication for them. This renders the observations of Platucr's 
blind man, of whom we will speak later, sometimes very 
vague. Still many good observations could be made by 
critical examination. The study of oj)erations upon those 
who were born blind has been very instructive. Since 
Cheselden there have been about a dozen cases, of which 
hardly half were adults. Despite contradictions in detail, 
these observations have shown that the patient knew neither 
the form nor distance of objects, and, consequently, that the 
data of tactile sfiace are not the same as of visual sjiace. 
It is known that Locke in reply to Molyneux <lrow the con- 
clusion that if a man born blind should recover his sip^ht, 
he would not be able to distinguish a sphere fix>ni a cube : 
but what was to him only an opinion, a probable ot)njecture, 
has now become, thanks to objective observation, an estab- 
lished fact. 

Having thus established the point that tourh has its 
peculiar way of arriving at the different modes of extension, 
we can go a step further and distinguish (contact pn>|K?r 
from sensations of temperature, pleasure, jKiin, vu\ It is 
establisheil that in certain diseases the jiatient is sensitive 
to the slightest touch, the tip of a feather, a bnnith, eto., but 
docs not feel the pricking or cutting of the skin. Others, 
on the contnir}', are very sensitive to |win, but nnuiot hic:il- 
ize it, and do not feel toucli. If the leg is pin<*ho<K tli<»y 
refer the jKiin to the hip, or even to the other li'g. S'usi- 
tion of tem|>eniture may be entirely wanting, the two other 
kinds of sensiition remaining intact. Touch, thi'ii, can i)0 
considered a^ a r<»mplex sense ; or rather as the uni«>n of 
many senses, of which contact alone concerns us. 

Considering towli as ciintart simply, there is yet another 
element of capital im|K>rtance to Ik^ considerctl — inovein<iit. 

The diflerent parts of the UmIv an* movable, and the 
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parts most easily moved are most seositive to contact, for 
example, the hand. It is hardly necessary to remark that 
the possibili^ of moving the tactile organ in each of the 
senses makes it possible to know the form and dimensions 
of objects. The paralytic who feels but cannot move is 
incapable of active touch. By touch, in ordinary language, 
we undei^and, besides cont;u!t proper, the accompanying 
movement. Moreover, reflex and voluntary movements do 
not serve fur the perception of external objects only ; they 
give us from the first knowledge of the difierent parts of 
the body : those parts that move most easily, as the end of 
the tongue, the lips, the hands, |x>ssessing the power of finest 
localization. 

But in touch, movement has a double function. It is 
not only a precise means of varying and multiplying points 
of contact : it is in itself a soiin'c of knowledge, because it 
i."* the sounv of psychic states that coustitute a true muscular 
c«)nsciousnoss. I^ach movcinont has its own modality ac- 
cording to the nature of the muscles put in i)lav, their state 
of vigor or fatigue, the direction of the movement (flexion, 
extension, rotation, etc.), its duration, intensity, and the 
degree of otVurt and resistance. Experiment shows that all 
these variations are transmitted— or may be — to conscious- 



Physiolopsts have differed much as to the seat and 
conditions of this muscular s<Misibility. These theoretical 
controvensitfs are of little conso(]ucnrc : one thing is certain, 
and this i^ that we have a feeling of the state of our muscles. 
Pathology, further, through the study of ca<ses in which this 
is wanting, testifies to the im|K)rtanoo of this faculty. In some 
diseases the |iatients do not know the position, or even the 
existence o( their limbs, when tlioy no longer see them ; they 
do not know whether they are extended or bent, and think 
tbcy are without weight. In other cases, still more instruc- 
iivt, only the muscular sensibility rc*mains. ** In the ra«e 
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of a workman/' says Landry/ '^ whose fingers and hands 
were insensible to all contact, pain, and temperature, the 
sense of muscular activity was everywhere alert If I made 
him shut his eyes and placed a large object in his hand, he 
was astonished that he could not shut it ; but his only idea 
was that there was some obstacle to tlie movement of his 
fingers. I secretly tied to his wrist a kilogram weight ; 
he thought some one was pulling him by the arm." The 
only remaining state of consciousness was that of effort, 
under the form of resistance and traction. 

A rarer case is the loss of the muscular sense, while sen- 
sibility to contact remains. Yet Landry (work quoted, p. 
195) speaks of '' persons who had lost the feeling of weight, 
resistance, and the different muscular movements, while 
sensibility to touch was normal." 

We have now briefly enumerated the elements that 
unite to form our knowledge of tactile extension. By 
some examples, chosen from many, we have shown the 
function of each of these element^, and the result when they 
are deranged. This analytical process shows the complex- 
ity of the problem ; it remains to study tlie genesis of the 
notion of space. 

A general fact, underlying all physiology of feeling, 
seems at first sight to be capable of interpretation in favor 
of the empirical or genetic theor}\ And truly so, if it is 
well established, viz. that all sensation is really felt at the 
nerve centres and not at the point in contact. Tactile 
sensations, at the outset, are not transferred to external 
objects nor even to the peripherj' of the body. They are 
very probably felt as vague internal sensations an<l a<* 
obstacles to movement. It Ls not till later that thov are 
localized at the point touched. Pln'siologists designate this 
general fieu^ by the name '' law of eccentricity of Fcnsa- 

^ jyaili dtM parafyn'fM, p. 199. 



\ 
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tion''; meaning that what oocars really at the centre is 
projected to the extremities. This &ct seems to support 
the fundamental position of the empiricists, as Helmholtz 
lias formulated it : '^ Sensations are signs in consciousness 
which it is the function of the uitelligence to interpret" 
It seems true, in &cty that localization here results from 
the interpretation of primitive data. But the question is 
not decided even then, for the defenders of uativbm may 
maintain either that the localization is immediate and the 
repetition only defines it, or that the operation whereby 
the impression is referred to the extremities is not interpre- 
tation, but mechanism pre-established and inborn ; and this 
is the foundation of their doctrine. 

Yet it cannot be denied that if it were established that 
tactile localization is not immediate, their rea^soning would 
have less weight than that of their adversaries. Is this 
immediate localization a fact ? The first difficulty in re- 
plying to this question is to find tactile perception at work 
alone. Visual perception precedes it. Some hours after 
birth the child follows the movement of a light a short 
distance away with its eyes. It b<^ius to feel later. 
There is reason to believe that the first attempts at ta(*tile 
localization are greatly assisted by sight. This, in the 
present case, would afford little support to the nativist 
theory ; for if the child localize contact at a certain point 
of its body, because it seen something special there (for 
example, a hand or an object approaching), this fac*t seems 
to be an interpretation. If we rule out this foreign element, 
sight, and confine ourselves to tactile ]x;roeption alone, we 
are imnuHliately arroste<l bv the lack of obser\'ation?. 
Darwin, in his interesting study, Biographical Sketch of an 
lr\fant {Mind^ July, 1879), says that the seventh day, 
when he touched the sole of the child's foot with a piece 
of paper, *• it drew back the foot quickly, and bent the toes 
under, as an older child docs when tickled.'' But we can 
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see in this only a veiy vagiie localization, since the move- 
ments of reaction can probably be considered, in this case, 
only reflex acts. Is localization immediate in some less 
movable part of the body, as the chest? If so, this would 
prove the nativist theory ; but this has never been estab- 
lished. 

The capital defect of thb theory is its extreme sim- 
plicity. By reducing all to an immediate localized con- 
tact, it gives an insufficient role to muscular sensation in 
the acquisition of the tactile notion. The supposition that 
each point of our body feels immediately its position in 
space, for the reason that every sensation is related, by 
virtue of a law of our organization, to the peripheral ex- 
tremity of the nerve affected, postulates, really, the point 
in discussion ; for the excitation of a nerve extremitv itself 
affords no data in extension. The empirical theory main- 
tains, on the contrary, that the idea of the position of a 
certain point of the body (to the right, left, above, below), 
results only from the play of certain muscles, different in 
each case, which awake determined muscular sensations in 
consciousness ; in such a way that the directions which call 
the same muscles into play are the same, that is, the play 
of different muscles gives dificrent directions. 

The empirical theon', then, is cliaracterizcd by the domi- 
nating, almost exclusive role given to movement and mus- 
cular sensibility.^ If it does not surmount all the difficul- 

* The exprwitinn of this theory does ncit fall within our pnirince. 
Ruin has developed it most thoroughly. Yet it may be helpful, for 
rloamesK of treatment, to point cot its distinsruishing charactcriitticst. 
The fundamental propoftition is this : The state of cx>n8ciousne!«o whi(*h 
accompanies certain modes of muscular movement is the original datum 
of our perceptions of length, height, breadth, form, pmiition, direc- 
tion, that is, all the determinations of space. If we move one of our 
limlM freely, mv have the feeling of a longer or shorter musiiilar move- 
ment, n«>thinf; more. If this movement is arretted at its two limits hv 
an oUtacle (as the arrest of tlic baiid by the two sides of a li»x). the 
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tiesy it does take aoooont of all tLe facts, at leasts and deals 
with the problem in its complexity. It is the spirit of this 
method to press forward as far as may be in its efforts at 
explanation, and to attempt the analysis of the simplest 
elements, instead of assuming extension as an ultimate fiict ; 
it reduces the idea to a more general and consequently more 
simple notion, simultaneousness, and reduces simultaneous- 
ness to a notion yet more simple, succession. 

It is remarkable tliat in establishing their position, 
which contradicts absolutely the position of the nativists, 
empiricists appeal especially to tactile extension ; they main- 
tain that touch, and not sight, must be considered, to under- 
stand properly the genesis of the notion of space. '' The 
part played by the eye," says Stuart Mill, " in our actual 
notion of extension, alters its character profoundly, and 
gives rise principally to the difficulty we find in believing 
that extension, in its ordinary signification, is a phenome- 

fiivt determination results. In the same way, if we pass the hand or 
finger over a surface, and say that two pointH, A and B, are separated 
by space, we mean, at first, simply that a series of musailar sensations 
is experienced between the moment that tlie hand leaves A and the 
moment that it arrives at B. It u then the sensation of the longer or 
shorter duration of muscular effort that givos us extension. The no- 
tion of length in simcc is reached from the notion of length in time. 
What has been said of length is true also of distance, direction, form. 

It remains, however, to explain how tliis scries of succcfKive muscular 
contractions, translated into succcKsive states of consciou.sne«s gives the 
idea of simultaneousnctis. Here a second clement enters: tactile im- 
presiiions. In the case cited above, when we iiass the hand over a fixed 
surface, we have, liesides seasations of movement, a succession of tac- 
tile sensations. Here is the co-existence of two successions. This co- 
exi>tcnce becomes still more apparent when we reverse the movement, 
and cause the tactile series also to be invertol. Further, we easily 
perceive that the order of tactile sensations does not vary with the 
rapidity of the movement. If the hand moves more quickly, the 
series develops more rapidly ; if more slowly, tk^ mme terien is reached 
more slowly. Consequently, the onlcr of tactile sensations may lie 
cuoaidered independent of their succession in time and as arranged 
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HOD, not of 8y iichrouism, but of suooessiou." For the man 
who sees, visual extension is first Now, by its very nature, 
sight gives at a single glance a prodigious number of sensa- 
tionsy and thus communicates to its impressions a character 
of simultaneousness. The peculiar and immediate object 
of sight is color : sensations of color have grown to be for 
us representative of the tactile and muscular sensations we 
would otherwiHC experience from touching the colored 
object The eyes receive in the rough a great number of 
sensations of (^ilor, and the result is the same as if we had 
received in the rough a great number of tactile and muscu- 
lar sensations, t. €., the perception of extension. Visual 
perceptions, as Herbert Spencer has ingeniously said, 
become symbols of tactile and visual impressions, and play 
a role analogous to that of formulas in algebra: they replace 
and simplify. 

It would add greatly to tlie strength of the empirical 

simplj one with another. Extension, or space, as fur as it h a state of 
oonsciousnesH, has no other origin or meaning; it is siniplv an aj«ociation 
of muscular with tactile (or visual) sensations. ''The union ot' >ensa- 
tions of touch (or sif^ht) with the feeling of the ez|>em!iturv of motor 
force explains the whole notion of extension or space*' (lUiin). S|moe 
is thus merelv a fiarticulur case of simultaneousness. A series of mus- 
cular sensations a<»r>m|ianying motion from one ohject to another, this 
hi the only feature of distim*tion between simultaneouaness in space and 
the simultaneousneMS of a taste and a c^dor, or a taste and an odor. 

If it be objecte<l that the close aft<ociution of these two elements — 
muscular and tatiile sensation — docs not nccoimt entirely for the com- 
mon cunci'ptiun of space, it may be replied that it is only by a pure 
metaphysical prtjiKiKmcnt that space is made an independent phantasm. 
Tlieiie elements tutttuni for all ; what remains is imaginary. These ele- 
ments serve for th«* explanation, and we have no ground for believing 
that space or extension is more than that which their compntiition aflbrds. 

For a dctailc<l exposition of this doctrine, see, in particular. Bain, 
Sttua ami JmtrlirH, 2d ed^ p. 111. etc.; Stuart .Mill, Eiam, y tkr Pki- 
/OfopAy of Hamilfon, ch. XMl ; Wundt, J'hjfitin/og. Pinfckofogi^, p. 4S(l, 
etc. Wundt acivpu the tlu'ory only with the additions we hare already 
mentiiHicd, mod cbargea it with the onuMioo of kicml aigns^ pp. 495^ 49d. 
10 
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positioo, if extended obdemdons were made on those who 
are bom blind. What w« have is neither dear nor soflS- 
cient on man j pdnts. The most corioos, from Platner, 
a doctor philosopher of b^t century, brought to light by 
Hamilton, furnish suppoit to the empirical position. Atten- 
tive observation, says Phtnor, has convinced me that the 
sense of touch in itself, is utterly insufficient to give us tlu; 
notion of extension or space ; that a blind man considers 
the world as somethii^ aitive merely, something contra- 
dicting his notions of rest ; that for him time takes the 
place of space ; that nearness and distance signify only a 
shorter or longer time, the smaller or greater numl)er of 
sensfations he finds necest^iry in passing from a given sen- 
sation to another. In tut tlie man who is bom blind 
knows things only as existing, one distinct from another : 
if parts of his body or objects toudied by him did not 
produce on his sensor nerves different kinds of impres- 
sions, he would take all external objects for one and the 
same thing. '^ In his owa body, he did not distinguish his 
head and foot by their distance, but by the difference in the 
seasations they caused — a viiflerence which lie perceivcil with 
incredible delicacy — and especially by meaius of time.''' 
Tliese remarks were maJe« it is tnie, previous to tlie rise 
of contemporary theories : they bear the date 1 785. It is 
to be desired that other oh?er\'ations be made, ami be made 
with method, expressly to clear up this question. All 
oliser\'ation presents a mass of confused details: to see 
dearly, one must attend exclusively to the object of his 
sean-h. The debate of the nativists and empiricists lias 
defined the problem but has not solved it ; wc may lio|)e 
that new research will p\>* a complete solution. 

The considerations whkrfi we have been est i mat ins: in favor 
of the empirical hyputh:*4s, rest on a physiological and 

■ For iletail^ lee Hamiltfls. Ltttmnt m UdapkytiiM, Ac^ II, 174. 
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psychological analysis of tactile perception. There are 
others to be drawn from pathology, and it seems surprising 
that so little use has been made of them hitherto. Every 
one is &miliar with the illusions of those who have had 
limbs amputated ; for a long time they seem to have sensa- 
tions in the arm or leg whicli lias been removed, and these 
sensations are nicely localized in the fingers and toes. 

Weir Mitchell, in his Lesions of the Nerves^ says he 
has seen maimed men who endeavored to ejctend or bend 
their fingers or spread them out : they would say, " My 
hand is open ; now it is shut. I am touching my thumb 
with my little finger," &c. They were convinced that the 
movement they willed took place, and had a clear idea 
of the extent and force of this movement. These facts, 
which have given rise to much discussion, prove, at least, 
that muscular activity lias an important function in per- 
ception. 

There is another important question. These illusions 
persist a long time — this can not be doubted ; but do they 
persist permanently? or do they disappear entirely after 
some years ? 

Among nativists, Mullcr alone sees the import of this 
question, and iasists strongly on the negative (Vol. I, 
p. 643, &c.) : ** It is generally said that the illusions of 
the maimed last some time, until the wound has healed 
and the jiatient no longer needs a physician. But thetnith 
is these illusions arc ])ernianent and prcscr\'e the same 
intensity throughout life." In sup{x>rt of this assertion 
he cites nine examples, some of which are in detail. 

The contrar}' is held by many writers.* The illusions 
of the maimed, say they, do not {lersist, but in time dis- 
appear completely. 

' Vulpian, Diction, enryd, df$ »rienet9 med^ art. MoelU ipinicrt^ p. 523; 
Carpenter, Mental Phtftiology^ p. 150; Spring, Symptamaidogie^ vnl. II, 
p. S2. 
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What is the bearing of these &c(b upon the qtiestion be- 
fore us? Evidentlj the illosion of the maimed, such as 
arises just after amputatiooy is at least as easily explained 
on the empirical hypothesis as by the contrary doctrine. 
It proves, in fiict, the strength of an acquired association. 
Certain states of the nerves, transmitted to the centres, con- 
tinue to awiike in these centres old associations according to 
which a feeling of pain or muscular activi^ is localised in 
its accustomed place ; that is to say, in consequence of habit, 
a state of consdousness (the initial excitation) awakes a 
group of consecutive states invariably connected with the 
first The nativist theory holds that ^* each point of the 
body at which a nerve fibre emeiges is represented in the 
MtMoriutn as an intend part of space :" it seems that, in 
this view, impressions ought to be projected to the actual 
surface, that is, to the stump of tlie amputated limb. Really, 
nativists avail tliemselves of the £ict that, since the sen- 
sation arisk's in the nerve centres at wliidi each point 
of the surfac'e is represented, it is not sur|)rising tliat soi- 
sations persist permanently in an absent member, for the 
psychic representation of this member ix^maneutly persists. 

But admitting tliis point — though it grants too much to 
the nativists — it must be proved that this illusion lasts 
through life : that no Iiabit newly acquired can replace the 
old state tliat A\'e are supposing inborn. Muller seems to 
have seen this when he emlcavored to prove tliat the illu- 
sion is peniianent. Unlmppily for him, the facts seem to 
contnulict his position ; and as the final rcmo\*al of the illu- 
sion can U' explained only on the 8up{)osition that the 
psychic rvpn'sontations are romo\*ed also, it is diflicult to 
see how a aqiacity that disappears when its conditions are 
changed cin lx> called innate. In this fact, also, M. Vul- 
pian sees *' proof tliat notions of the position of diflercnt 
points of the skin result from experience and are not fiMts 
of pniduatixl innervation* As fiur as improasioQS hom the 
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stump can replace wholly or in part those that existed be- 
fore in the skin of the limbs that are lost, these notions per- 
sist more or less distinctly. But if these extremities cease 
to bear impressions to the spinal cord, notions of position 
are gradually lost." * 

An analogous case is found in autoplastic operations. 
When a piece of skin is brought down from the forehead 
to the trunk of the nose, all contact with its surface is re- 
ferred by the patient to his forehead, as far as the connec- 
tion of the nerve fibres between the forehead and nose is 
maintained. When the connection is cut, new connections 
are established and the error of localization corrected. The 
illusion at first may be explained by either hypothesis : for 
empiricists it amounts to this, that an experience of long 
standing cannot be inimediately modified by new experiences : 
for nativists, it amounts to this, that every impression is 
referred by the scnsorium to the peripheral extremity of a 
nerve, whatever be the situation of the extrcmitv. The 
adjustment later seems explicable only on the empirical 
hypothesis : according to repeated experiments, impressions 
of contact bccx)me constituent jiarts of a new group ; they 
enter into relation with new elements and finally constitute 
with them a stable association. A new localization results 
from new conditions. 

On a comparison of the two theories, the balance of prob- 
ability seems to be in fuvor of the genetic. Topographictil 
knowledge of our own bcxly — and this knowledge comlitions 
that of the extenial world — is the result of repeated effort. 
Ixxsilization is automatic for the adult, but this automatism 
is not congenital : it must have l)oen acquired. The young 
child cries when it is in {min, but does not show by any sign 
that it refers the pain to a particular spot When we 
awake with a feeling of uneasiness and discomfort we can 

' Vulpian, cited aboTe. 
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not give it immediately a precise local origin. More than 
half of the facts, ordinary or exoeptional, fiivor the empiri- 
cal position. 

It must be remarked, moreover, that neither of the two 
theories is exclusive, or can be. Nativists recognize the 
function of experience, but make it secondary. On the 
other hand, no empiricist can doubt that there arc ana- 
tomical and physiological conditions which are inborn and 
predetermined. Nativists, as their method would lead us 
to ex])ect, stop too soon in their explanation, innateuess 
being the ultimate fact. Empiricists are indeed free from 
this fault, but they fail in their allotted task of iuteq)reting 
all the phenomena in terms of experience. Maoy points 
still remain obscure for want of observations both in number 
and in quality. 

III. 

VISUAL SPACE. 

In visual perception, the same problem arises and in tlie 
same form : but here, the conflict between the two theories 
is more severe, and attempts at solution more numerous. 
It will not be out of place to speak with some detail, ^forc- 
ovcr, the exiK)sition will offer a somewhat dogmatic as well 
as historical interest, since it seeks to present the question 
iu all its asixH'ts and hel|)s us to enter into its difliculties. 

Muller was the first for sight as for touch to maintain 
the doctrine of nativLsm from a scientific stand|x>int. ** The 
retina," says he, *' fecLs its own extension and ]X)sition, when 
not in the Ii»ast affected by the world without. It feels 
them as darkness Iwforc the eves." This immediate know- 
lc<Igc of its own dimensions 8er\*es as tlie measure of 
visible objects: it finds in itself its unit of measure. Yet 
Muller attributes to it only a single inborn property : the 
{K'rueption of surface or extension in two dimensions. All 



OIUGIN OF THE NOTION OF SPACE. 115 

that the adult possesses in addition to this original percep- 
tion is for Muller the result of experience : '* The power 
to know simple forms is not the result of education ; but 
that of judging the different dimensions of body from its 
image requires exercise, since the visual intuitions are 
originally of sur&ce only, and since to arrive at the repre- 
sentation of a body, the judgment must add to it the differ- 
ent as{)ects seen when it is placed in other positions. Thas 
we reach the representation of depth in the visual field ; 
it is an idea and not a sensation." Muller does not admit 
that the fact that objects are inverted upon the retina con- 
tradicts his hypothesis of the intuitive perception of sur- 
face. Dii*ect vision docs not need explanation because we 
see even'thing inverted and not a single object among 
others ; nothing can be inverted when nothing is straight ; 
the two ideas exist only by opposition. Finally, to explain 
the fact that the two eyes have each its distinct impres- 
sion and yet |)crceive a single object in one and the same 
position, Mulier admits that corrGS|K)uding |X)ints of the 
two retinas liave the same perception of s|kicc, because at 
the chinsnia, each ner\'e fibre from the brain divides into 
two which emerge at identical |>oints : whence results a 
union of the two impressions in a single perception.* 

The doctrine of Muller has been called the hypothesis of 
subjective identity. It was early abaudonal because it in- 
volved too many difliculties, and was contnulicted by well- 
established facts : for example, wc see as simple, objects which 
are not reflected on the same retinal |x»ints; this fact alone 
contradicts the doctrine, and the auxiliary hypotheses of 
Brucke and others have not explained it. 

A .second form of the nativist tlieorv has lx?en called 
the hyjx)thesis of ^,*ojectiou* It has been maintained by 

' Lehrhuek d. Pkyitiologief Tol. II, pp. 351-35S. 

' The name was atUchetl to it hjr Wiindt : Gruwixuge, p. 6212. II«lfu- 
liolU takei it in anoCher aenae. See Phytiotog, OptJt, p. 442. 
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Tourtual (1827), Volkinann (1836X admitted in part by 
Donders and Nagel (1861). According to this hjrpotbesis 
the retina is capable of projecting its impressions outward, 
in given lines of direction or of sight* These writers insist 
upon an immediate projection ; while, according to MuUer, 
objects are not projected in external space, but are referred 
for special determination to extension within. As has been 
remarked, this hypothesis is implicitly admitted in most 
physiological research. Impressions are generally consid- 
ered as projected into space along the lines of vision. On 
the hypothesis of projection, it is not difficult to explain 
the &ct that impressions at points whicli are not identical 
in the two retinas give a simple perception. On the other 
hand, it does not explain tlie double images of binocular 
vision. If, in fact, images are projected along the lines of 
direction or sight, we ought to see everything simple, since 
the rays that belong to a luminous |K)int cut each other at 
that point Yet Donders maintains tliat this hypothesis 
explains the majority of cases. 

The theories of which we have spoken have been vari- 
ously modified — the last esjxx*ially — in view of the expla- 
nation of new facts. Nagcl, among others, in his book on 
binocular vision {Das Schen mil zicfi Augen, &c.), has con- 
tributed to it.' Indci)cndently of the difficulties we liave 

' It may be of semce to define the terms usied in the ex|)o«ition : 

Idfniical (Muller) or corrtnpomiing (a tenn more u^ed in our day) 
points in the two retinas, are upon iT>rref«|Minding horizi>ntal and Terti- 
cat meridians. Points that do not ctirrespond are called dinparaU*. 

LinfM q/" dirtdian pass from luminous points in the retinal iroa^ 
tliriHif^h the nodal pnint of the eve. Line* of sight pass throuirh the centn; 
of the retina, the centre of the pupillary image, and a point in space. Wy 
tracing lim-s of direction, we obtain the retinal image of an oliject ; but 
these lines do not coincide with those bv which we project the retinal 
image without In fact this pntjection is in the direction in which we 
•ec. For more details see books on PhysioUigT. 

' Nagel auppoees that the two retinal images are projected oo the 
difierent ^herical surfaoea which have as oentrca the point of inter- 
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pointed out, these theories have a grave defect : thqr can 
explain the perception of surface only on the nativist 
hypothesis; the notion of depth, in spite of additional 
secondary hypotheses, is in fact derived from experience. 
It was natural, then, that the effort should be made to 
render the nativist doctrine complete and consistent, by 
explaining through innateness alone the totality of visual 
phenomena. This Panum and Hering have done. 

Panum borrowed the elements of his theory from the 
two doctrines we have spoken of, but modified both. 
Since it is not possible, without contradiction, on the 
hypothesis of identity, for impressions at disparate points 
of the retina to give a single and separate notion of exten- 
sion, Panum supposes that each point of either retina is 
co-ordinated, not only with the corresponding point of the 
other, but with a ^* circle of sensation." There is a neoev- 
sary fusion of the image of a point a (right retina) with 
the image of a point a' (left retina); there is a possible fusion 
of the image a (right retina) with the correiiponding sensi- 
tive circle A (left retina). Panum makes this difference, 
then : in the first case, the two images viuM be fused 
into one ; in the second ca.<%, they may be fused into one. 
That this fusion may take place, it is necxissar}' that at some 
point of A, an outline be formed analo<]^us to tluit deline- 
ated at a. Panum has strangely complicated the theory of 
projection with secondary hyjiothcses. He assigns to the 
eye three sjiecific energies : 1st. A "synergy of binocular 
parallax;"' which gives the jxirccption of depth (third 

section of the visual lines. The proctw of projection is calle^l hv him 
**a cnnstnictive oi»eRition/' and in this pntceftt he frivfs an important 
function to niusmlar sensation. Volkmann also aUri)mtc*s to these (ten- 
Mtions a i^reat influence. In this they ally thenuiclves to the empirical 
school. Wundt, with Classen, atwiinis these writers an intermediale 
position between nativists and euipiricist*. 

' Panum has given his doctrine in his l^tfttitJoy. VntertuekHHtjrH Sber 
daa Seifn mit nrei Augen, Keil, 1858, and in his memoirs publiiihed in 
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dimension) ; 2d. A ^^ binocular energy for the combination 
of colors," by which colors seen ¥rith two eyes combine and 
are seen as one ; 3d. A '^ binocular synergy of alternation/' 
by means of which colors seen with two eyes may be kept 
distinct. As a critic has remarked/ Panum enriches the 
retina with so many inborn powers that he may be called 
the most logical and courageous representative of the nativ- 
ist h>^thesis. 

His theory served as basis for that of Hering, who, it is 
agreed, gave to nativism its profouudest and most logi- 
cal form, in his Beiirdge zur Phygiologie (1861-1864). 
Hering attributes to the different points of the retina feel- 
ings of extension (Raumgefuhle) of three kinds : length, 
breadth, thickness. Each point lias its own value in breadth 
and length ; this value increases in proportion as it is distant 
from the centre of tlie retina, and points situated on the 
right and left, above and below the centre of the retina have 
opposite values. By means of these feelings, the retina 
arranges its impressions in two directions. The thinl feel- 
ing, giving depth, is of a particular nature : it must have, 
says Hering, equal values, but contrary signs, for identical 
retinal points ; e<|ual values and the same sign for «ym- 
metriccU points. The feeling of depth of the two outer 
lialves of the two retinas is positive : it answers to greater 
depth. That of the inner halves is negative, and answers 
to lesser depth. Since identical points (that is, |X)ints 
having the same latitude and longitude) have, as has been 
said, feelings of depth of equal value, but of op|M)site sign, 
it results that for these points the perception of depth is 0. 
These |x>ints seem to form a plain which is the princi|Nil 

the Arrhir Rt-irhrrtf 1861. The angle in which an ohjeot is seen from 
a iiriren distance Lh called the jMinillaz. In binocular vision, t«rn |i-itit< 
not symmetrical It situated in reference to the oliserver*^ median line, 
fnrm I Ki relaxes differing more or loss for the two ejes. 
> James Sullj, JfiVuf, Na X, p. 171. 
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surface of the visual field (Kernfidche dea Setiraumea). At 
firsts the distance of this surface seems uudetermined : it is 
neither near nor fiir. It is only by experience that the 
observer assigns position to it in reference to hiinself. Our 
body, since it is always in the field of vision^ serves as 
point of departure in determining the distance. Impres- 
sions on the outer halves of the two retinas are placed 
beyond this principal surface; impressions on the inner 
halves, within. The entire impression resulting from the 
binocular fusion of the two impressions takes the mean 
value of the feelings of length, breadth, and thickness. 

The theory of Hering has one merit at least : it is logi- 
cal. The perception of the third dimension, as well as of 
the other two, is deduced from capacities innate in the 
retina. Hering allows to experience only what every in- 
tuitive hypothesis must; he denies entirely the function 
of muscular sensation. 

In the book already cited, UAcr den pnychologUchen 
Vraprung dcr Raumvorstellunff, 1873, Stunipf, in the gen- 
eral characteristics of his theory, can be called a nativist. 
Although he does not hesitate to criticise his predecessors, 
and believes that he can reconcile the two theories, still in 
reality he gives to intuition the leading place. His theory 
is not presented in systematic form, as those of which we 
have already spoken. He is not a physiolojrist, moreover : 
his princi|>al object is to examine the psyrhdlo^iad value 
of the different solutions, and exhibit their strength or 
weakness. His book, the work of a skilled rcasoner, in- 
cludes as well the solutions of the iS(^)ttish school (Hamil- 
ton, Mill, Bain), as those of his countr^'men. His funda- 
mental principle is that '' the notion of s|xice rests in its 
elements u|X)n sensation, and in its development upon 
association.'' He is driven to maintain that extension 
and Its content (light, color, etc.) arc insoiianiblc, and con- 
sequently, with the first sensation of light or color, the 
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nodon of space of two dimensions is given. Thus it be- 
comes intuitive, although external excitation is the occa- 
sional cause.^ In r^^ard to the third dimension, Stumpf 
reasons the same for sight as for touch ; a few words will 
suffice to characterize it Surface extension is given im- 
mediately in sight ; now every surface is either plane or 
curved. These two species imply the third dimension, 
for they imply the presence or absence of an inclination 
outwards toward depth. 

These are the principal forms of the nativist theory. 
They are as complex and scientific as those we have men- 
tioned on touch, but in a different way. Yet, as Helm- 
holtz justly remarks, their fundamental characteristic is 
always the same; t. e., ^'tliey make the localization of 
impressions in the field of vision innate, whether it be that 
the soul has direct knowledge of the dimensions of the 
redna, or that the excitation of given nerve fibres gives 
rise to representations of space by means of a pre-arranged 
mechanism that cannot be understood more precisely.'^ 
It remains to consider tlic empiricists in their turn. 

Although we are dealing with Grerman thinkers, we must 
mention Berkeley as the first s}'stematic representative of 
empiricism. The debate had not begun in his time, but 
his position is clear notwithstanding. In his first work, 
published in 1709 {An EsKiy toward a new Theory of 
Tlnbn), he maintained that the |XKniliar and exclusive ol>- 
ject of sight is color ; that visual sensations are arbitran* 
signs suggesting to the mind the idea of externality. In 
his other works he also took this position. " We jwrceive 
distance not immedintoly, but by me<Iiation of a sign whicli 
hath no likeness to it, or necessary connection with it, but 

'Ueberhont, in his book Die EnUUkung der GenekUnrakmehmfing 
(Q^Sttingen, 1S76), hat shown the iroporUnoe of the position thnt tion- 
■Oioos of oolor ctn not hmrt originalljr anj determinatioQ m to 9|«re. 
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only suggests it, jrom repeated experiences, as words do 
things.^ Finally, he considers tactile sensation an indis- 
pensable auxiliary to visual sensation, a point common to 
most of the empirical theories. 

Yet the position of Berkeley is connected with the more 
general doctrine of ^^ immaterialism." Steinbuch, a writer 
already mentioned in connection with touch, put the ques- 
tion in an experimental form. Movement alone, said he, 
can give us the notion of space. The retina has no power 
of perceiving relations of contiguity or position among 
its parts ; this perception is due to movement of the mus- 
cles of the eye. An illuminated point of the retina be- 
comes a luminous line by the conscious contraction of a 
muscle, and this contraction has d^rees for different parts 
of the retina. Thus, by the contractions necessary to 
expose different parts of the retina in turn to the same 
rays, difference of space in the retina becomes difference 
of time. Each point of the retina has its d^ree of 
muscular contraction; and it results that, as the result 
of education, the himinous sensations at |)articular points 
are tacitly connected in consciousness with tlie degrees of 
contraction that belong to these points. Mullcr, after ex- 
plaining this theor}', remarks ^^that, if points in the retina 
are not different in nature, we have no means of knowing 
them as distinct, and that, without a qualitative difference 
in the sensation, it is impossible for any quantum of con- 
traction to unite, in memory, with a point of the retina '' 
(II, 540). This remark is just ; and it can be further said 
that the hy|x)thesi8 of Steinbuch suggested the theon* of 
local signs, t. ^., of a peculiar characteristic for each point 
of the retina. 

As we have seen, this hypothesis of local signs wa* 
developed by Lotze. His theory has been already treated 



^ Ak^ihnm, or Oe Min%de PkiUmphen, 4th Dialogue (IT, p. 14S-Tr.). 
11 
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at length. Tet it must be added that he has lad a 
great influenoe in the way of reaction in favor <c the 
experimental position and against die nativist, ^rhich^ 
before him^ was blindly accepted by physiologists. 

Wundt, in his Memoirs^ published 1858 to 18^2 in 
the Zeiischrift fur rcUionelle Medicin^ was the first to f how 
in a manner at all complete that the formation of the fit Id of 
vision can be sufficiently explained by means of two clo^^ses 
of data : local differences of sensation in the retins. and 
movements of the eye. He has studied the latter eltoieut 
carefully, and deduced the. estimation of distance :r. the 
field of vision, from the conscious muscular effort ne(^>^^y 
to sweep the field with the eye. He maintains tht: for 
sight as for touch the notion of space cannot result :ri)m 
the simple association of the two primitive elements reti- 
nal impression and movement) ; it can result only :runi 
synthesis, a combination of sucli a nature tliat the r^ult 
sliall differ from either of the two elements.* 

The leading representative of tlie empirical posiil a is 
Helmholtz. Not to speak of his important work x> a 
scientbt, he lias given in his Physiologische Opdk and ?'7>- 
iddre wissenschaJUiche Vortrdge a very elaborate |>^7'.Iu>- 
logical theory of the genesis of visual si)ace from exjH''«?!i<*c 
alone. Two physiological elements serve as basis f r his 
explanation : Ist. Signs furnislicd by siglit. They an «lis- 
tinguished from one another by tliree cliaractcristi<< in- 
tensity, quality (color), locality, the last dcix^iulin^ upi: the 
portion of the retina excited. 2d. The degree of inneniciou 
felt by us and referred to the nerves of the muscles <»:* the 
eye. These elements serve as basis for the hijrhcr mental 
oix^rations by which the notion of si)acc of three dinu:is«»i)s 
is afforded. 

Helmholtz's fundamental position, as we have alrfady 

' For a detailed exposition of Wundt*8 theory, see the chapter dtvuied 
to him, ) UI. 
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said, is this^ tliat sensations are signs to be interpreted. Our 
representations are necessarily symbols of objects only : we 
learn to use them to r^ulate our movements and actions. 
" When we have learned to interpret these symbols cor- 
rectly, we are able with them to direct our actions to the 
result desired, that is, to bring about new sensations." The 
truth of our representations, then, is entirely practical in its 
nature, and to ask whether they are true to their objects is 
iion^jcuse ; and '^ the search of nativists for a pre-existing 
harmony between the laws of thought and the laws of 
nature rests upon a misconception." Yet these signs, given 
us for interpretation, ap])ear as effects of which objects are 
tKe causes. We believe this, because reix?atcd cxiieriment 
upon objects has shown that the modification of our sensa- 
tions rests in part in the will, but is ini[x>scd u|M)n us |)artly 
also from without, independently of all internal action. 
" Thus we come to recognize in sensation a oau^*c indepen- 
dent of our will and imagination, i.e., an external cause ;" 
and thus the idea of ctiuse is introducctl as a regulating 
principle in the onlcr of iHTccption. 

This admitttnl, the {isychologiail mechanism by means 
of which we form a n*prft?entation of siwce, or to sixnk 
more correctly, by meiuis of which we look u|K>n an object 
as extended, that is, as liaving such a form, |Hisition, direc- 
tion in the field of vision, etc., can only be a process " of 
uncons(*ious nsisoning." If this expression, says Helm- 
lioltz, is objected to it is iK'cause we are acvustonicil to con- 
sidiT rwisoning the highest form of intellectual activity. 
Hut the processes of reawning of which we now s|)cflk, 
although they can never Ix^ put in logical form, are identicnl 
with our onlinary processes — a mental opi^nition and pro- 
du<*t. " The difTcrencc lx?twei»n the reasoning of logicians 
and the nm'onscions reasoning ui^m which our knowleitge 
of the external world rests se<»ms to me v<tv plainly to 4x>n- 
sist in this: that the former mn lie fonnulatetl, and the 



124 oKRMA?r nrcHOLOOT or to-dat. 

ktter ouinot, in that it is nude up not of w«d^ but of i 

and dieiiienioiy of sensftdoos."' If these prooeaseB 

! tnnshted into tlie analyticd tenns of fivmd kgic^ thqr 
woold seem to be imdwsiionM. They would reslly hsvc^ ss 

m stuting point, proposidons established bj ezperienoe, 
dnt is^ as Stnart Mill remarks^ a register of fiMts, gathered 
into a simple fiinnnla, whidi, althoogfa adding nothing to 
oar knowledge, is of great practical importance, since it 
gives a coodosion lor all cases in which the data are the 
samei An example will make this clearer. When we fed 
an impression on the right side of the two retinas, we know 
hum expmence repeated in many cases that there is a 
Inminood bodv at our left. We have ascertained that the 
hand muist be stretcbcfl oat to the left to hide or seijoe the 
fight, and that wc mik«t go to the left to af^roach it If^ 
in cues of this kind, wc do not reason consciooslj, we ha\-e 
none the leas the eftsentials of ratiocination and have reached 
a ooodiirfioo : tlie work lias been done bj nnoonscious prt>- 
ecft^ef of ar^sociation of ideas residii^ in unexjJored parts 
€»f the memory.' 

To sum up, the o|ieration, as Hdmholtx conceives it, is 
this : every impression on a gi^'en part of the retina pro- 
duces, by means of local signs and muscular movement, a 
given modification of the sensorium (first group of fiicts). 
By the aid of toodi, movements of the body, and various 
experimental contrivances, we determine the cause of this 
modification (second gruup of bets). These two groups of 
fiKtit, when rcfpcateil a mflicient number of times, become so 
rlot«ly ftvociated, that, wlien I press my eye to the r^t, I 
invariably txe a light to the left, and only otgcctive verifica- 
tion tearhes mo that it is an illu'^on, and that the second 
group of fiKis is wrongly deduced. Our knowledge of the 



^F^pmlart wtmnmdmfHkke TorMfc; III. 
•Pljwrfij. Optik, pi 449, FrcBditnm, p. 5M. 
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field of vision^ wbicli consists of a sum of representations, h 
acquired, then, only when each excited point of the retina 
has become capable of associating to it^*\i' a group of cor- 
responding facts. It is evident that Hehnhohz meant 
under the name unconscious reasoning what tlie Scottish 
school call 'inseparable association.'' And he expresses 
himself exactly as Mill or Bain, when he says : "The only 
psychic act necessary to this result is the regular repetition 
of the association of two representations that arc once asso- 
ciated, and this association has more force and necessity 
according as it occurs oftener." * 

Such are the general principles of tlie theory of Helm- 
holtz. We will briefly indicate some details. Our knowl- 
edge of extension of two dimensions from monocular vision 
is reached by means of movement. The author presents no 
hy|)othesis either as to the nature or anatomicsil disposition 
of the local signs. He admits that these signs may be scat- 
tcixnl at random up<m the retina : this would not change 
his theory at all ; except that the habitual ass<K*iation would 
be more difficult. It is by means of movement that the eye 
learns the order of the |M)ints of the field of vision, that is, 
the local signs that U^hm;^ to |>oints in immediate proximity 
to one another. This relates the l<K*:di/;ition of iinpnssions 
to certain other impressions which aiv conncctcil in a definite 
wav with the excitation of certain fibres. As for the third 
dimension, we have already seen how II<>lndioltz ex|»lains 
the notion of distance and externality. The binocular |K'r- 
ception of relief rests entirely upon the fact that w<» are 
simultaneously conscious of two difierent images. The 
Mitwdons of the two retinas are perfectly distinct from each 
other : thev arrive in consciousness without fusion. Thev 
are combineil in a simple reprcHcntationj when in con- 
sequence of repeated association, they become signs of one 

> Pk^dog. Optik, p. 798. French tnuit^ p. 1002. 
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and the same object. ^^ Their fusion into a single notion of 
the external object is not accomplished hy a pre-arranged 
mechanism (as the nativists maintain)^ but by a psychic 
act" 

Such are the principal forms of the empirical theory. 
Wundt makes of them two classes : 1st. Logical theories, 
which are of two kinds ; the one, as Berkeley and tlie first 
representatives of empiricism, holds that notions of exten- 
sion are the result of a conscious reasoning process ; the 
other introduces an unconscious activity; 2d. Asaociatian 
theories, wliose principal representatives are in England. 
This classification is not exhaustive, since Helmholtz does 
not belong to cither class.^ 

We have already compared the two rival theories on the 
subject of touch, and indicato<l, in a general way, the merits 
and defects of each. We will now confine ourselves to the 
special question of visual space. And this mast be viewed 
only in its psychological aspect. Intuitionism and empiri- 
cism do not propose simply to give a metaphysical expla- 
nation of the notion in the abstract ; they must inteq)rct 
exiwricncc also, and give an account of the varied phenom- 
ena of visual perception. These physiological problems 
have been discusscti by men skilled in experiment, who have 
devotwl ycjirs to such investigations; we have named them 
already. Their results, even in questions of fact, do not 
agree. Although the empirical thwr)' suffices to explain 
the majority of cases, and oflors the greater probability, yet 
it is not established, ami many of its experiments are dis- 
puted. It is not strange that the discussion is not yet c1os<nI 
\\\Mm a question that is so delicate from a psychologicxil 
standiM)int and involves a critique of the fundamental 
notions of the intelligence. 

What is the peculiar object of sight ? This very simple 

' Wundt gives hb own tlieory Uie name ''i^ntheCic.'* 



ORIGIN OP THE NOTION OP SPACE. 127 

question sums up the debate. If we reply : Color, we are 
empiricists. If we reply : Colored exteusion, we cast our 
lot with the nativists. 

One of the merits of Stumpf is that he sees that the 
whole question lies iu germ here, and had he proved that 
color aud extension are inseparable, nativism had won the 
day. Before him, Hamilton employed tlie resources of his 
subtle dialectic to show by reasoning alone that distinction 
of color necessarily implies distinctive determination in 
extension ; but the reply which Stuart Mill made to him 
seems to us final.' We refer the reader to it. 

It will be remarked that the theory of local signs, 
although developed csixicially by the empiricists, is really 
common to the two schools. The perception of local differ- 
ences iu the field of vision is a fact, and it can \ye explained 
only on the hyi)othcsis of local signs. But when it comes 
to a determination of their nature, the two schools differ. 

Accoixliiig to the empirical theon' they are any distin- 
guishing signs whatever : only that their significance rela- 
tive to the iwrccption of the external world is the result of 
experience. It is useless to sup[x>se any agreement further 
than this, between tlie lixral signs and the local differences 
that corresiK)nd to them.* 

Accortling to the nativist tlicon-, on the contrarj', 
they give an immediate notion of local differences, of their 
nature, magnitude, and n»lative |>osition : being at once 
organs of sense and elements of space. From a pliilo- 
sophiail point of view, as Ilelmholtz has remarked, this 
theon* sup|K)ses a pre-established harmony between thought 
and the laws of nature. 

The nature of the local signs, then, is not a point on 
which either of the two schools can be profitably attacked, 

' £!raifi. of the Phil'ui. */ Hamilton, p. 277. 

' HelmhoUi, Popular, wiwtMchaft. Vo.t-oQt, III. 
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since each presents^ in its own way, a plausible ezplar 
nation. 

Pursuing our comparison to the question of visual space 
considered as simple surface, we find that the two theories 
are about equally credible. There are still, however, for 
the nativist hypothesis, some points of stumbling. 

1st. The inverted position of the retinal image presents 
no difficulty oii tlie empirical hypothesis; this image is 
simply a matter for mental elaboration, a datum for expe- 
rience to interpret ; its position is a matter of secondary 
importance. But not so to the nativists. This &ct has 
embarrassed Muller and others ; they have derived it only 
by involved and inadmissible explanations.' 

2d. Despite the intervention of retinal images, we see 
simple in the majorit}' of cases. In fact, nativists maintain 
that impressions received at corresponding or identical 
|)oints give simple vision ; and impressions at dis^mrate 
points, double vision. But Helniholtz has shown that 
images at corresponding points sometimes give double 
vision, and, vice versa^ images at disparate points sometimes 
become fused. 

AVlien we pass from the notion of surface or two-dimcn- 
tioned space, to cases in which the third dimension enters, 
the debate is very ^-arm. It is on this field, over the solu- 
tion of this problem, that the great battle between the two 
schools has been joined. We may say tliat empiricism has 
gaincil from day to day, while most of the discoveries have 
brou«rIit new embarrassment to the nativists. We have 
seen in the earlier exposition that the empirical explanation 
is simple, that it is based on physiological and jisvcliolnjrical 
facts, that it invents no faculties and avoids all useless 
h}TK)tlicscs. Nothing, on the contrarj-, can exceed the 

* Fick, for example, suppoMs that the nenre fibcn, at their entranoe 
to the brain, esublish impresBions of ahore and below, right and left, 
as they rcalW are — an hvp(»tliei4ii which has no ■■mt/^ w Ki iil foundatioo. 
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complexity of the theories of the nativists. We may give 
to the retina au innate perception of its extension, with 
Muller, or clothe it, with Panum, in the attire of intuitive 
cognition ; we may suppose, with Hering, a principal sur- 
fiice of the field of vision, undetermined as to its distance 
from the eye; all these hypotheses have one disturbing 
characteristic: they are invented simply to explain the 
fiicts ; they are the work of the imagination, not scientific 
solutions. In any case it is wrong to have recourse to 
them, if there are facts and known laws sufficient to solve 
the problem. Besides there are other data wliich we can 
not deal with here (the perception of relief, lustre, &c.), 
which may easily be explained on the empirical hyi)othesis, 
but are very embarrassing on a theory of predisposed 
meclianism. And pathological facts may be cited against 
such pnxlisposition : for example, in the case of |)aralysis 
of the abductor muscle of the eye, the patient sees objects 
further from him than they really are. The distance seems 
too long because the muscular contraction niu.st be greater 
to execute the same movement. The patient grasps space 
only wlien he exi>ccts to take the object. A stone-mason 
afflicted with this disease, stnick his hand with the hammer, 
instead of hitting the stone (Wundt). But little by little 
the disease accommo<1ated itself to his movements, though 
it cost him the greatest efibrt in the {lart aflectcxl. This 
successive accomnio<lation of pathological states thn»ws light 
on the way in which a derivation often passes for an original. 
If, when the conditions arc changed we can coni<^to estimate 
anew the ixisition of an object, it seems natural to say that 
originally the idea of direction arose from a relation betw<>en 
the muscular sensation and the point in the n>tina which 
experienced the externa] excitation. Still other arguments 
are found in certain cases of squinting ; * but, not to insist 

> See on thb point Helmlioltx, Pk^tioL Optik, French trmns^ p. SSI 
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further upon it^ this is the chain of facts that inclines us 
necessarily toward the empirical theory. We borrow from 
Helmholtz the resume of reasons which lead us to conclude 
in its favor: 

1st. The theory of nativism seems to introduce an un- 
necessary hypothesis. 

2d. Its results give^ in accounting for space, notions 
that rarely accord with fact. The advocates of this theory 
are obliged to admit against themselves that their original 
soisations oj space may be modified^ or, indeed, replaced by 
knowledge furnished in exi)criencc. 

3d. It is hard to see that these original sensations of 
space can contribute auythiug to the explanation of visual 
perception, since the advocates of this tlieory are compelled 
to admit tliat, in the great majority of cases, these sensa- 
tions must be supplemented by very profound experi- 
ential knowledge. If this is necessary, it seems simpler 
and easier to admit that all notions of space arc furnished 
by experience only, without having first to combat innate 
notions which are false in most oases.* 

It remains to estimate some considerations against the 
empirical theory which cannot be passed over in silence. 

The first of these objections rests on a well-known fact 
Bailey, in England, first used it in his attack on Berkeley's 
doctrine of sight, and it has been renewed later by other 
nativists.* The chicken just hatched, still carrj'ing a 
fragment of the shell ujwn its tail, catches a fly on the 
wing. The little calf makes the neccssarj* movements to 
suck its mother. The croctxlile, hatched with no parental 
incubation, starts directly for the water, bites a stick that 
is held out to him, etc. We cannot deny that these facts, 
though they may be modifictl by the name instinct — which 

* Helmholtz, Phy^riol, Ojttik, p. 442 ; French inns., p. 67S. 

* Stumpr, work cited, p. 205. The liest collection of facU of this kind 
w to be found in Abbott, Sight and TaiirA, p. 17S, etc 
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explains nothing — favor the nativist theory, since they 
show that animab, ^^as soon as they see the light, see depth 
also/' 

Helmholtz, who has discussed this objection (in his 
Pop. mssenschaft. Vartrdge, 2d series), replies : " It is said 
that the calf sees the udder of the cow and seeks for it. 
It is a question whether it does not smell it merely, and 
make movements in the direction of the odor. The chick 
picks about to find grains ; but it has picked in tlie shell 
before, and seems to pick at first at haphazard, as it 
follows the example of tlie hen. Afler it has found some 
grains by chance, it learns their appearance ; and this it 
must learn the more quickly as its life is so extremely 
short.'' — " It would be desirable tliat new observations be 
made in this connection, es})ecially to throw liglit upon this 
question. Observations made hitherto seem to me to prove 
no more than that animals have at birth certain icmlencics; 
and it is certain that in the case of man the:$c native ten- 
dencies are reduced to very few." 

The second objection is based u|K)n theoretical consider- 
ations. It was fornuilatcd bv Wundt, tliough lie rejects 
the intuition hy[)otlicsis notwithstanding. The genesis of 
our ideas of space is referred by Helm hoi tz to processes 
of reasoning from analogy. Tims, aoconling to him, we 
place on the right in s])acc impressions that aflect the retina 
on tlie left ; because, in a gn»at numlier of previous cases, 
experience has taught us that the obje<*t is rcsilly in that 
direction. But, objects Wumlt,' this reasoning from anal- 
og)' does not apply to primitive experiences, to those wliirh 
are first in order, and serve as Iwsis for all the rest. In 
truth, Helmholtz escn|>os this objection by maintaining 
tliat primitive representations of s])ace are formed by means 
of touch, agreeing in this with the founders of the em- 

* QrwudtAgt, pp. (;3S-«40. 
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pineal theory, Berkeley and Condillac. Still the objection 
is only removed further back, as the same difficulty 
arises in the case of touch. Helmholtz admits, in the law 
of causality, an element that is not given in pure experi- 
ence, and which does not help the explanation of primitive 
notions. Wundt also has recourse to the synthetic theory, 
of which we have already spoken. 

We now have an impartial statement of the question. 
We must say that these objections are not without weight ; 
otherwise, tlie victory of the empirical theory would be 
complete, and the rival |)08itiou would belong to history 
only. Whatever opinion we ado])t, the debate affords a 
fine example of analysis applied to a notion which has })assed 
as simple and ultimate, and tliis analysis is not merely 
verbal and ideological after the manner of eighteenth cen- 
tun*^ discua'^ions ; but conducted, a.s far as possible, with 
tlie help of objective observation and exi)criment. Beside 
the ex]x;rimcntal difficulties that ini]KHlc the physiologist at 
every step, there is a psychological difficulty throughout 
the whole debate. At first sight, it seems vcr}' easy to 
say : this is jirimitive, this is acquired, this is a fac*t, this 
is an induction. Yet the reader has seen how difficult it 
is to be sure in such cases. The perception of distinct 
color, red, green, seems to be an act of immediate cogni- 
tion, with no possible error when the eye is normal. Yet 
the facts of ahnuliancoujt contra^ (modifications whidi the 
colors undergo when placed in juxtaiK)sition) sct»in to show 
that there is here a cen»bral process more complex than 
simple ixjrception — and this is the beginning of an inter- 
pretation.* How much more difficult is it to se|iarate sen- 
sation and inference in cases so complex ! 

'HclmholU. Optik. { XXIV. in particular, p. 543. Yet it murt be 
remarked that Ilerin]^, and other more recent writers wiih him, belieTe 
that theT have explained diflerent optical phenomena, eiipecially simulta- 
neous and tucceMive ooutnufta» oonMCUtiTe images^ eta, bjr a pureljr 
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We will add, in closing, that it would be wrong to 
attribute to either of the two schook an invariable phil- 
osophical tendency. In &ct, nativism is as likely to be ma- 
terialistic as idealistic In the former case, the innateness 
of space is referred to the anatomical constitution of the 
organs only : in the latter, the idea of space is considered 
innate in consciousness. In the same way, empiricism may 
maintain that impressions are signs of things, interpreted 
according to our earlier experience ; or, with Helmholtz, it 
may admit a r^ulative principle, as causality. Nativism 
supposes a pre-established harmony between the laws of 
thought and the laws of the external world. Empiricism 
seeks to deduce from experience the agreement that exists 
between the external world and our ideas. 

It is evident also that Kant's doctrine of space and tlie 
theories we have discussed deal with problems of an en- 
tirely difierent order. Whether we consider space an a pri- 
ori form of mind, or an objective reality, or an abstraction, 
the question of its genesis in the human mind remains 
unanswered. So nativists have no right to make use of the 
name of Kant. In the words of this pliilosopher, they con- 
found a question of the phenomenal onler with a problem 
of the transcendent order, the ultimate origin of the notion 
of space. The discussions of which we are speaking cannot 
depart from facts and their immediate interpretation : this 
is the point we wish to empliasize.^ 

phjBiolpgtcal process, t. f., asiQmilation and dissimilatiati of matter in 
the Tisual substance. IIertnp:*s work lias been published in the Report* 
cf the Acndfmy of Srienret^ Vienna^ 1872-1874. 

' A Terr complete exixMition of the natirist and genetic theories i* to 
be found in the work of Cvttoi : Le trorie matiruHiehe e genttirhe drlla In^l- 
ianzione •fxaiaU^ 1882 (Drucker et Tedeschi, Verone, Padoiie). The 
author has clarified and explained them with method, onmprisin;;. ::« 
we hare not been able to do here, the theories of Spencer, Bain. Taine, 
Dellneu^ etc 

12 



CHAPTER V. 

FECHNER AND PSYCH0PHY8IC8. 

I. 

In the domain of experimental psychology, few men have 
published researches as original and as warmly debated as 
Gustav Theodor Fechucr, now honorary professor in the 
University of Lei])zig. From the year 1836, the date of 
his first work, The Life after Deaths to the last months of 
1877, the date of his last book. In Sachen der Pui/chophysiky 
Fechner has touched upon all the philosophicsil problems, 
and has taken ])art in all the great discussions that they 
have raised in Germany. The list of his works shows it : 
they comprise metaphysics, morals, religious questions, the 
doctrine of evolution, resthetics.* We find here a great 
number of new thoughts and enticing hyjwthcscs. In 
lesthetics esjxxnally, or at least in the study of its physicjil 
and physiological conditions, Fechner has shown a rigor of 
method very rare among German n?stheticiaus. But it is 
not our object to examine these different publications : the 
true glory of Fechner is elsewhere ; in his work in jisycho- 

*D(M BuchUin von Lfben nnch Htm Todf, 183(». Vtbrr da* hOrJiste Out, 
1846. Nanna oder ubcr d t* ScrU'iittbtn rf»r ijffffwwii, 1848. ZmddarrMfn 
oder iiber die Dingc dfr IlimmeU u, cAr Jniwih^ 1S">1. Die phtfitihtliivhe ti. 
philotophiitrhf Atomfideft/Tf lK,>.j. I'vbrr die Sffinfi-a'jr^ iSfil. Die drei 
Mofirt and Griinde den (rlaubrnn, 1S(J3. Kinifje Ideen zur SehUj^Hugn «. 
EntwiekclungayeBehichle der Organinnw^ 1874. VotM'kule der ^Vfihetik; 
1876. etc., etc. To these works those which treat of |wychophyj*ia* niiM 
be added. 

134 
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phjrsics. In 1860 the Elemente der Paychophyaik^ appeared, 
a laige book, full of experiments, tables, figures, calculations 
and philosophical generalizations. This work has served 
as basis for all the debates which have arisen for twenty 
years. Fechner has replied to his critics only incidentally 
in memoirs or articles.^ Taking the offensive again in 
1877, in his In Saclicn der Psychophysik, he met all his 
critics and maintained liLs first conclusions against them. 

If psychophysics endure under one form or another, it 
^vill be his work, and he can be called its founder, although 
he has always refused this title and in his historical rcsutue 
of the question {Eementc der Psychophysik, book II, pp. 548- 
560), gives the lionor csjxicially to Weber. We will speak 
later of Weber's work. It is certain tliat before Fec*hnor 
there existc<l only fniginentary works without general range : 
he was the first to publish a complete and systematic book.. 
It is against him, tlierufore, that all attacks have been 
directed. 

In tlic acfount which we will give of this question, we pro- 
pose, after having sliown in some words the object of p^'- 
chopliysics, to explain the ex|K*riments on whidi it is based, 
and the law which hits been adduced from them ; finally to 
state the objections which it has encountered. 

" I understand," says Fec*liner, " by psychopliysics, an ex- 
a(*t theor}' of the relations of soul and body and, in a general 
way, of the physical world and the psychical world." The 
sciences of nature, lonjj since in possession of their prin- 
ciples and metluxl are u])on a road of continuous pnigress. 
On the other hand, the sciences of spirit — pychology and 
logic at least, liave also had their foundations in a niiUMire 
laid. On the contrary, tlic science of the reciprocal n*latioiL< 
of body and spirit is far less advanced tlian the two grou|)s 

'Two volumes in 8ro: I^ipzip. Brcitkopf u. Ilarte]. 
'Menidir npiiiiHt AMl«ert in Ihrirhl*' itn- Surht* St^irtSii^ 1864. Article 
againm DulUviif, Jrn, JJitrat, Xeitumff 1874, No. 'JUL 
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of fotenoM just namedi between which it oocapies an inter- 
mediate position* So far it consists only of theories with- 
out proof, or a collection of facts without precision and 
oixlor. Feohner's object is to inaugurate a positive era in 
i\\\H kind of rosearchy or more exactly to build up a science 
riMting ui)on experiment, calculation, and measure. 

In principle it places the new science outside of all meta- 
physical hypothesis. This fiust deserves mention the more 
iMMiaiiiie, in Uie various works of which we have given a list, 
FMshner is far from being guarded in this respect and the 
iKildncHH of his theories sometimes resembles pure fancy. 
Wti And in him a mixture of Berkeley and Leibnitz, to- 
IpftluT with adventurous hypotheses on the nature of atoms, 
tlio Moul of the stars and of the universe. All this is outside 
our Hubjcct, and whatever conception of the world Fechner 
hiiM elrtcwhcre presented, nothing of it appears in his Psy^ 
cliophjfHica. " Our investigations," he says, " pertain only to 
the phenomenal side of the physical world and the psychical 
world, timt in, to what is immediately given in internal and 
(external ])erccption, and as much as can he concluded from 
phenomena — in short, we study the physical as physics and 
fhcniirttr}' present it; we study the psychical as experimental 
|Mych<)log}' (Erfahrunffsseelcfdehre)^ gives it, without in- 
vestigating, behind the phenomena, the essence of soul and 
body, as metaphysic exhibits it.'' 

In the preliminary portions of his book, the only general 
idou that Fechner has thrown out on the relation of the 
phyriiml and mental is that the opposition between body 
and mind arises from a difierenoe in ]K)int of view only ; 
what, in fact, is one, appears double. 'MVhat from an 
internal point of view seems to be your spirit, the spirit 
I hut is yourself, seems, from an external point of \new to 
\m the bodily substratum of that spirit. That is, all the 

* Better translated, empirieai psYcbolog}-.— Tr. 
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difierenoe consists in thinking with the brain or considering 
it the brain of a thinking being/' In nature^ nothing 
more frequently occurs than that opposition which seems at 
first sight real^ disappears when we consider it under an- 
other aspect If we stand at the centre of a circle, the 
convex is hidden from us by the concave side ; if we place 
ourselves without, the coucave is hidden by the convex 
side. These two sides of the circle are as inseparable as 
the two sides of man (spiritual and physical), and it is 
equally impossible, in the two cases, to perceive the two 
at once as long as we remain in the same position. Simi- 
larly, our planetary system, seen from the sun, then from 
the earth, presents an entirely different aspect. On the 
one hand, the Copemican sj'stem ; on the other, the Ptole- 
maic. It is impossible for any observer to see these two 
aspects at once, although they are necessarily connected with 
each other. There arc in nature many other cases of this 
kind, and to Fcchner the difference between the physical and 
psychical is one of them.' 

It is hardly necessary to remark tliat this position is not 
at all paradoxical ; tliat it has been held by eminent scien- 
tists, and that it can have no direct influence on pycho-phys- 
ical research. Moreover, adds Fcchner, the object of my 
work is not to treat of this fundamental question ; let each 
8oIv*c the enigma as he please ; it is of no con.sequencc to 
the work that follows. 

A single point, wliose importance we will appreciate 
further on, in the mctaphysic of Fechner, breaks in upcin 
his investigations, i. e. his hypothesis of pnycho-iJiyHmd 
moremenL It would be useless to s])eak here of a tlicor}* 
which will be made intelligible in the course of our ex])osi- 
tion. We will only say that, while, if we hold to the 
simple data of experiment, tlie fact of transmission only 

I ElemenU der Pijfekopkytik^ Introduction. 
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by die iieivcB and ucive oentreB betireen the ficitjitiop pio- 
dooed bran exterml objecl and the sensatkm whidi rniltB 
fiom ity is given, Fechner interalates betireen these two 
tenns a p^^ekofkgwkal muxemad in order to ex{dain the 
AfKoportion b e t ire en the canse (exdtatioD) and the cflfect 
(sBBaation) ; and that this hypothesis has given rise to the 



We mast abo bear in mind that, although Fechner 
fduaL to give a general theory of the rdadons of the 
fiiyBcal and mfntil, his experimental researdi bears defi- 
hr iqKn a angle point alone : the relation of excita- 
and ^piwrtion. It is troe that under the name of 
'^ infernal p^rdwphysKS," he includes a series of studies on 
the seat of the soul, wakefulness and sleep, attention, rem- 
iiHoenee, Ac^ Ac ; but these studies are £ir from having 
the exnel characler that psychopbysics requires So we 
may say that Fechner has oonoentrated all his efforts, as his 
oppoBcnts all their criticisms, upon a sai^le question. The 
qtflti on of ^msatinn is, afier all, capital, since fiom it all 
cbe eomes, and this wonld he snflkient mi<oo to Fechner 
lor digging to the Ibondation. Let us see, then, wherein his 
wx<rk and its value consist. 



n. 



Fechnei^s principal ohyect is to mcusure s^msation* To 
aecnnplijli diis he has given long ycai^ to expcriaicnt and 
caknlation. He hais ftamd. be^Jdcs* in tlifR^init mcmoiri^ 
on anitheniatics, physics, astionomy, ph\^^^\ by Eiiler, 
Bernoulli, Lo^ibce, Bonvier, An^rn, Maiivcvn^ Pk^is^^m, Stein* 
heQ, Ac, R!illci e d ohserrations* made with a diffi>mit end 
in view or left hefiire without ps^rhol^^pcwl intcipivtation. 
He ha> mft these results with his own. 
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The way was opened for him, however, by E. H. We- 
ber. Weber (in his Programm. colled.^ and his celebrated 
articles in Wagner's HaivdiodiiYb. der PhyaioL) deduced a 
law from certain experiments on the perception of weight, 
length, &c He had remarked tliat, if we compare two 
Hues almost equal, tlie smallest perceptible difference is 
equal always to about 3V of the shorter, whatever be the 
length of the lines com[)ared, whether a centimeter, deci- 
meter, or meter. In the same manner, in order that a 
weight be judged greater than another, it must exceed it 
by a fraction varying from iV to i^, according to the indi- 
vidual, whatever be the initial weight (gram, ounce, pound, 
kilogram). Weber added to these results an analogous 
fact in acoustics : between two tones of different pitch, the 
smallest perceptible difference is always the same, whatever 
be the pitch of the tones, and this smallest difference b 
always the same fraction of the lower tone. These experi- 
ments, resting in three distinct onlers of sensation, led 
AW'ber to formulate this law : sensation grows with equal 
increments when the excitation grows with relatively equal 
increments.* This law has been stated bv M. Delboeuf in 
another form : " The smallest jierccptible difference between 
two excitations of the same nature is alwavs due to a real 
difference which grows pro|)ortionally to the excitatioas 
themselves." 

Such was the state of the question before Fechner. In 
order to understand well the course of the investigations 
into which we are about to enter, it is well to remark that 



* This law may be made clear by an example : a aetiaation of wci;;ht 
grows with equal increment, if to the original excitation, aar 3 grama, 
we add J of 3 gramn — 1 gr^ if to X\\U second excitation, 4 gr. we add 
i of 4 gr. = ] gr. and so on. The excitation, as we see, grows with incre- 
ments relatively but not absolutdr e«|ual. On the diflerence between 
the law of Weber an«l that of Fechner, given later, see the paragraph 
devoted to critidsma^ 
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physiology distinguishes in oar sensations taken in general, 
two things : their quality^ and their intensity or quantity. 
Although it may well be possible in their last analysis to 
reduce these two to one, they are still, in fact^ at least, 
given to us distinct. Thus, in the cat^ory of visual sen- 
sation, red, blue, green, are given as qualities. But 
these seusations, remaining the same in quality, may vary 
in intensity : they increase or diminish. Ev^ery sensation 
has, then, a quantitative value. Moreover, the simplest 
reflection teaches us the same ; there is no one who has not 
compared two sensatioas, and ascertained that they are 
equal or unequal, that one is greater or less than the 
other. We as^rt without hesitation that it is brighter at 
midday than by moonliglit, that the firing of a cannon 
makes more noise than the firing of a pistol. There is, 
then, a quantitative comparison of sensations; but we can 
only say tliere is equality or inequality ; never how many 
times one sensation is greater or less than another. Has 
the sun a hundred or a tliousand times more brilliancy 
than the moon? Does a cannon make a hundred or a 
thousand times more noise tlian a pistol ? It is impossible 
to answer this question. The natural measure of sensation 
that each man ]x)8sesscs reveals to him the more, the less, 
the equal, never tlie quantum. Our determinations are 
always vague and approximate. 

Even so, although we may say in a general way that 
the intensity of a sensation incnsu^cs or decrea!?cs with tlie 
intensity of tlie excitation that causes it, yet we cannot de- 
termine this relation exactly, or know wlicther the sensation 
increases directly as the excitation, more slowly, or faster : 
in a word, we know nothing of tlie law that rules the rela- 
tion of cause to effect here. We do not know whether an 
excitation of an intensity 1 causes a sensation of an inten- 
sity 1 ; whether an excitation of an intensity 2 canses a 
sensation of an intensity 2, or 3, or 4, etc 
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At first vieWy eveiy attempt to measure the degree of 
sensation exactly may appear very hazardous, for sensation 
has no exact measure in itself. But upon reflection we see 
that, while in every measure a standard is necessary, this 
standard can never be the object measured ; that we measure 
things only by an artifice. Now this artifice is afforded us 
in this case by the nature of the phenomena. In fact, we 
know very well that every sensation is a neural phenome- 
non, and we know also that neural phenomena depend 
upon an external movement which we call excitation. To 
vary the excitation is, through the nerve medium, to 
vary the sensation ; the nerve force being the proximate 
cause of the sensation, aud the external excitation the 
remote cause. But since we hold this external cause — the 
excitation — ^under our control, and since it is open to the 
most exact measurement, it seems tliat tlirough it we can 
measure the sensation itself. 

As far as we compare sensations under the relation of 
intensity, we treat thcni as magnitudes : and if, from the 
point of view of the internal sense, we are led to say that 
a sensation is equal, inferior, or su|)erior to another, it docs 
not follow that we meet here an obs>tacIe to all exact meas- 
urement. The time element at first a>nsists in vague 
notions only of before, aAer, together; and this does not 
interfere with very exact measurement. And just as this 
exact measure must be found not in time itself, but en- 
tirely in movements in space, so the exact measure of 
sensation must be sought not in the scnssition itself, but 
in external events which o(x;ur in sikicc. Now what better 
measure for sensation can lie found than the external move- 
ment from which the sensation arises? The excitation is 
not only the most direct, but indeed the only possible meas- 
ure of sensation. Between the sensation and its measure, 
there exists a neccssar\' notation. Tlie sensation would not 
exist if the excitation did not precede it. Thus we take 



142 GERMAN PSYCHOIiOOY OF TO-DAY. 

the cause as measure of the effect The essential point of 
difference between the measurement of psychic and extended 
magnitudes, is that in the former, tlie cause serves as measure 
of the ^ed ; in the latter , the ^ed serves as measure of the 
cause. 

The property of sensations, whereby they increase and 
diminish, affords us a basb for their measurement. As we 
have seen, it is generally admitted that every sensation 
increases or diminishes as the excitation which causes it : 
when the sensation of light increases in the eye, we believe 
that there is more light without ; and when sound in the 
ear is augmented, we believe that the noise without is also 
augmented. Further, common sense is disposed to assert 
that the sensation increases or decreases directly as the ex- 
citation. Hcrbart, who, as we have seen, attempted first 
to introduce mcjisuremcnt into psychology, finds it very 
natural to say " tliat two lights shine twice as brightly to 
us as one." ' Yet this supposition is false. Certain facts 
of observation alone, iii-ithout the aid of exjieriment, are 
sufficient to prove the law in accordance with which sensa- 
tion and excitation vary, and to explain this law, at least in 
a general way. 

Every one knows, says M. Dellxcuf,* that in the silence 
of the night noises arc heard that pass un])erceived during 
the day : the tic-tac of the pendulum, the light wind cur- 
rents that blow through the chimney, and other noises 
of this kind. In tlie din of the street, or in a train in 
motion, we do not hear our neighbor and sometimes not 
even our own voice. The stars, so brilliant during the 
night, do not api>ear by day, and the moon jmles iK^fore the 
sun. To a weight of 10 grams in your hand, add another 

' Ilerbart, Wrrke. Tol. VII. p. 358. 

' Delbceuf, Reckercka tkeorique» d ezperimenialeM tur la wuiurt da tfiMa- 
fuNM. BnweK 1873. Extract from the memoin of the AokL of Bel- 
fium. 
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weight of 10 grams, and you will perceive the differenoe 
distinctly ; but if you add 10 grams to a quintal, the dif- 
ference is not perceived. 

These are every-day &cts : it is generally believed that 
they are simple enough, and yet it is not so. For it is 
indisputable that the pendulum continues its tic-tac during 
the day ; that we speak high on the railway train ; that the 
moon and stars shine by day as by night, and that 10 grams 
always weigh 10 grams. 

Other examples : " We know by experience to-day," says 
M. Delboeuf, again, ^^tliat in the great vocal and instru- 
mental concerts in which the performers are counted by 
hundreds, the effect produced is not as great as we expect ; 
that is, to double the number of singers is not to double the 
intensity of the sensation. We know also that in eclipses 
of the sun, a considerable portion of the disc may be dark- 
ened with no perceptible decline in the brightness of tlie 
day." 

What do these phenomena signify? They signify tliat 
one and the same excitation may, according to the conditions 
in wliich it acL<$, produce a sensation more or less intense, or 
none at all. 

And liow is this change produced ? The facts show that 
the conditions of tlie change arc always the same, and tliat 
thev niav be formulated thus : In order tiiai an excitation 

m m 

be Jilt y it mm<t be fabler as the excitation to urhich it is adtlal 
is feeble, stronyer a^t the excitation to tchich it is added is 
stronger. We see that tliis is only a vague expression of 
the law formulated above bv Wel)er: but it is still 

• 

important to remark that onlinan' facts show as before all 
ex])erimental investigation, that the rehition between excit- 
ation and sensation is not as simple as we sup]X)sed. For if 
tlie relation were the simplest |)ossible, the sensation would 
increase directly as the excitation : to an excitation 1 would 
correspond a sensation 1 ; to an excitation 2, a sensation 2, 
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and 80 on. Bat it is not so ; otherwise an exdtation woold 
be always equally felt^ whether it be added to a strong exci- 
tation or a feeble one : the light of the stars^ for example^ 
would be perceived equally by day and by night The 
conclusion then from all this is : that the intensity of the 
sensation grows, not proportionally to the intensity of the exd- 
tation that occasions U, but wore dowly. 

Consequently this question arises : by how much is the 
increase in tlie sensation less than the increase in the excita- 
tion ? Every-day experience can not reply to tliis : here 
the exact measurement of intensities is neoessar\\ 

It is impossible to measure directly the force of a sensa- 
tion ; we can measure differences of sensation only. To do 
this tliree methods of experiment have been hitherto em- 
ployed, which Fcchner, who brought them iuto use, desig- 
nated by the names Method of smallest perceptible differences; 
Method of true and false cases; Method of mean errors} 

The first method (der eben incrklichen Untcrschiede) is 
tliis. We are to compare two weights A and B. If the 
difierence of these two weights is very small, jwrhaps it is 
not possible to ])erceive it, and we judge them eciual. On 
the contrary, if tlie difference is considerable, it will not 
escaix! our notice. If, then, the difference d of the weights 
A and B be made to grow, an instant will arrive when it 
passes from the imperceptible to the perceptible. In general, 
when we employ tliis method, we proceed in two opposite 
ways ; first we cause the difference d to grow until it be- 
come perceptible; then we cause it to decrease until it 
cease to be. Naturally, the sensibility of the subject in 
judginj^ differences is by so much greater as the quantity d 
is smaller. 

The second method {der richtigen und falschen Falle) 



* Fecliner, Elemente der P^Kophynk, toL I, pp. 71-76. Wc follow in 
general the exposition of Delbceaf, as it iB much clearer than Fechner*t. 
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consists in using weights whose difference is very sniall. 
Error is possible in the comparative judgment passed upon 
them. The heavier weight is sometimes designated as 
heavier and sometimes as lighter. In a word, in com- 
paring each pair of weights on which judgment is given, 
there will be a certain number respectively of true and 
fiilse judgments. As the difference in tlie weights in- 
creases, the number of true judgments increases at tlie 
expense of the number of false judgments. Let us repre- 
sent the total number of cases as 100, and the number 
of true cases, 70 : we have the relation iVtr, obtained from 
the comparison of the two weights A and B. Now, given 
a weight a we may seek to determine tlie weight 6 which, 
compared with a, will give the same relation iV^. It must 
be noted that the uncertain cases are to be divided propor- 
tionally between the true and false cases. 

Tlie third method (cfer mittleren Fehler) consists in taking 
first a mormal weight A, determined in the balance, then in 
seeking to determine, by the judgment which accompanies 
the sensation alone, another weight B to be equal to A. 
In general, the second weight differs from tlie first by a 
quantity d which is smaller as the sensibility is greater. 
We repeat this attempt a great number of times, add the 
positive errors and the n^ative errors, disrc^rding signs, 
divide the total by the number of cases, and tlius obtain 
the mean error. 

"These three methods," says Fechner, "supplement one 
another, and lead by different routes to the same result The 
first serves to determine the smallest ]>erceptible difference. 
The second gives differences which exceeil the smallest perce|>- 
tible difference (they fall sometimes in the true ca^vs, some- 
times in the false) ; the tliird gives differences which are 
below." In practice, the first method is the simplest, most 
direct, leads proportionally soonest to the end, and requires 
least calculation. But, as is justly remarked by M. Del- 
ia 
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boeuf^ lack of precision is its great defect ^' Where and 
when does a difference in external excitation cease to be 
perceptible? We see how vast a field remains open to 
doubt'' 

III. 

We are now done with the preliminaries on method. 
It remains to see the work itself and to say what results 
it has reached in tlie sphere of pressure, muscular, temper- 
ature, light, and sound sensation. 

Sensations of pressure. — Let a man place his hand well 
extended on a table ; then place on the hand any weight 
whatever. To tliis weight add a very small one, and ask 
the subject of the experiment (whose attention should be 
directed from his hand throughout) whether he feel the 
difference. If he reply in the negative, try a heavier weight, 
and so on until the additional weight cause a perceptible 
difiereuce. After having done this with the first weight, 
repeat it with a second and third, until the necessar}* mag- 
nitude of the additional weight b determined in a sufficient 
number of cases. 

Investigations conducted in this way lead to a result of 
striking simplicity. We find that the additional weight 
bears a con^^^ant retalion to the original, wliate\*er be the 
magnitu<le of the latter. For example, let us supiKisc it is 
foumi that ftir one gram the additional weight is one-quar- 
ter gnuu ; for one ounce, one-quarter ounce ; fi»r one ikmuuI, 
one-quartor ihuuuI. In other \\'onLs to ten grams \\'e must 
add two and om^half grants ; to one huiiditHl, twenty-fiw ; 
to one thousand, two liumlred and fiftv. 

Those nunilicrs show the nature of the law awording to 
which sensations of pressure or weight cluinge with dungcs 
in the extemal cause. This law is expre^wd by a numlier, 
and this nunilier expresses the relatioii of the additional 
weight to the original. Now the mean of a great numlier 
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of experiniouts gives as the expression of this relation one- 
third ; tiiat is to say, given any pressure on the sldn, an in- 
crease or decrease of pressure will not befell unless the weight 
added or withdrawn be in the relation one-4Jurd at least to the 
original weight} 

Sensations of muscular ^ort, — Experiments analogous in 
nature and of great number have been made on the sensa- 
tion of effort (to raise a weight). But here the conditions 
are not as simple. When we raise a weight we have not a 
sensation of pressure in the hand alone ; but also a sensa- 
tion in the muscles of the arm which raises the hand and 
weight. In this case the sensation is much more delicate 
than in the case of simple pressure. Consequently, in 
the effort made to raise the weight, we perceive much 
smaller differences. And, in fact, exact investigations show 
that in the case of muscular effort we feel an additional 
weight only tSv of the original. The sensibility, then, is 
in this case about five times greater than in the preceding. 

The number liy, therefore, expresses the law according 
to which the sensation of muscular effort depends upon the 
excitation. This number applies to all weights, great or 
small, be they grams, pounds, or kilograms : that is, to one 
hundrcil grams we must add six ; in short, to any weight 
tU of that weight must be added in order that the differ- 
ence mav l)c felt.* 

Scnmtions of temperature. — The skin Is an organ of 
double* sense. By it we feel not only the pressure, but the 
temi>crature of bodies which come in contact with us. To 
determine whether sensations of heat and cold dei^nd on 
the intensity of the external excitation, we take two vases 
of water of different temperatures and plunge into eaelTa 

'Fechner, Etem. d. Ffyehol^ toI. I, p. 182, etc. Experiments of 
Weber and Fechner. 

' Wundt, Fbfief ai6. Mem$ek n. TkiinetU^ lect. 7, toL I, p. 92. £x|^ri* 
nient* of Weber. 
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iAIprsr // tlMr MiM band ; tfaeoy bj npe^ 

difkr^stHit in Um; momiMm td tempentore reqKMids. Odling 
tim ntmnaX Ujxnp^^nUm of tlie hand zero, we find that, aet- 
liiif; /Mi frr/m tbin point, io order that the aenflatioD of dif- 
ference ffiajr \m praiervedy the rebtive diSaeace in tempera- 
ture miMt lie cowftant Any tempefatore most be raised <Hie- 
tbirrl in rmW tliat the increase be perceived in sensation. 

Tlie law for sensations of temperature, then, is expressed 
\fy (nys^hirdf tlie same number as for sensations of pressure.^ 

HmMtuUimM of light, — We determine a weight objectively 
Sty means of a Imlan^sc : we determine light objectively by 
rnmtis of the photometer. In a dark chamber a white 
iir*reen is lighted by two candles A and B. Before the 
NcnMsn a rule is placed which throws two shadows, one A^ 
iVoin the light A, the other B^ from B. When B is re- 
niov4id, the shadow A' Ixicomcs darker. It is then easy 
to calculate the distan(*eH of A and B at which the shadow 
Ixsgins to grow |>oreeptil)ly dcc]>er. According to the laws 
of optics, the luniinouH intensities being in inverse ratio to 
the mpianw of the distum^cs of the lights fix)ni the screen, 
we can dodu(» directly the smallest jierceptible diflercnce 
in luminous intensity. 

The same niothod is applied to the subject in hand — to 
measure the relation l)otween the sensation of light and its 
intensity. The iM)rtions of the sctoimi brightly and feebly 
lightiHl (the latter whore the shadow falls) rcsiKvtively pn>- 
ihuH) two mMisations of light which differ more in inten- 
sity as the sluulow is darker. If we place at first l)oforo the 
rule, t\\H> lights ttf inpial intensity at the same distance, for 
e\nmpK\ two similar auuUes, the two shadows will have the 
same iuteusity, that is, will differ equally from the bright 



^FWhii«r> tut I. |v SOI. EzperinmiU of W«Ur, Fcchner, Vulk- 
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ground on which thej are projected. If now we move one 
of the candles backward, the shadow which it projects will 
become more and more feeble ; it will differ less and less 
from the bright ground of the screen ; finally, it will dis- 
appear. The distance from the fixed candle to the screen 
is then measured, as also the distance of the second candle, 
whose shadow has been reduced to the disappearing point ; 
thus we obtain data sufficient to show the relation of the 
growth of the sensation to that of the light. We may remark 
in effect ; if the fixed candle be alone of course all the light 
of the screen comes from it But let us now place the other 
candle at a very great distance. It adds to the original 
brilliancy, but this increase is not perceptible. And how 
do we know the moment that it becomes so ? By the appear- 
ance of a second shadow projected from the rule : its position 
is illuminated by the fixed caudle, but not by the moving 
candle. Consequently at the point where a perceptible in- 
crease is produced, the shadow must api^ar. The sliadow, 
then, is only a sign to us of the inerca^ of light. We have 
now only to apply the optical law for the relation of inten- 
sity to distance. Suppose that the first candle is one meter 
from the screen, and the second ten meters when a shadow 
barely perceptible is produced ; the lumiuous intensities are 
in the relation 100 to 1, and consequently the luminous in- 
tensity of the first light must be increased rh in order that 
the increase may be ])erceptil>le in sensation. 

The exiwriment is comluctwl here just as with the 
weights. There, we addeil a lighter weight to a heavier; 
hero, we add a feebler light to a stronger. It remains only 
to extend our observations to excitations of different inten- 
sities, as has been done for weight. In this ex]>erinient we 
sec that the two lights eniployiHl are always distant from 
each other by a constant relation. If the second candle 
must l)e removed ten meters when the first is one meter 
distant, it will Iiave to be six feet when the first is one foot, 



160 OERHAM nrcBOUoar or tohdat. 

iweaty meten wbai tbeiint is two meten. — ^It fbllowB tlist 
the lams noitf iotebsities whicli piodaoe tlie smillest penxp- 
tible diflerenoe have always tlie flame fdatioDy t. e..- 100 : 1, 
200 : 2, etc We have focmdy then, a law here and this 
bw is also set forth by a namber ezpreasing the telnticm of 
ttie iMirely perceptible increase of light to the original light 
This numlK'T is lii ; that is^ every laminons excitation must 
fie increased by a hundredth in order that the increase may 
t)e pcrcciytible.' 

We may verify this law by another experiment. Let a 
white disc lie provided that may turn very rapidly^ and on 
tlie surfmx! of tliis disc let a small black segment be marked 
otit. We then inquire how large this segment must be 
mode in order that, the disc turning rapidly, the eye may 
IMrceive a gniy circle. The relation of the area of the seg- 
ment to that of the circle is immediately the appreciable 
dlfTereiKM*, and the constancy of thb relation jhv, for variable 
luminous intensities, confirms the law.' 

Sriimtiionn of tmnml. — In the domain of auditor}* sensa- 
tion, similar investigations have beim made and the follow- 
ing prlnriplo eHtablislicd: the intensity of the sound pro- 
dtu^nl by a luKly in striking another, is pro])ortionaI to the 
\\p\jf\\\ of tlio IxKly that falls and the height from which 
It flilU If, thru, wo take a given body and vary the 
hrlglit of Its fall, >\*e may vary the sound also at pleasure. 
ThU prtnoiplo mn Iw applied as follo\\*8 to the moasurement 
tifsumll dillVnMKVH in the intensity of sounds, Ix»t us take 
two \h\\U of tho snnu« siite, n and 6, made of the same ma- 

* bVhiu'ir irivt^n \\w (H^Uyn |)|i secimUng to oiheni^ tlii» conslanl 
|v;ill\ fV^NH'H tr«H»« |v 4U. 
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terial and suspended by threads of the same length. Place 
between these two balls a small screen. Draw back one 
of the balls, a, to a given distance (a graduated circle fixed 
to the screen serves to determine this distance exactly); in 
falling it produces a sound on the screen. Do the same with 
the ball 6. The sounds being proportional to tlie height of 
the fall, if the two balls are drawn back equal distances, equal 
sounds will result; if unequal distances, the sounds will be 
unequal. If, now setting out from the moment at which 
the equality is perfect, we increase the differences in height 
gradually, when the two balls are allowed to fall in as quick 
succession as possible, in order better to compare them, it 
is ascertained tliat no difference in the sounds is remarked 
at first, although tliere is a difference in the heights. It is 
only when this difference has attained a certain degree that 
it is perceived. At this instant, we measure the height of 
tlie two balls; and see how much the height must be 
increased to produce a perceptible diftereiice. Sup])osing 
the height of tlie first ball is three inches and of the second 
four, it results that the intensity of the sound must increase 
one-third in order tliat the difference Ik; perceived. If we 
extend the trial to a great number of cni^cs and ver}' differ- 
ent heights, we find in all, as in this can?, that the relation 
remains constant and consequently that the inteiLsity of 
sound must be increased one-third to produce an increase in 
sensation.^ 

The experiments which we now sum up show that when- 
ever sensations of pressure, light, tem]x^nituro, scnind, and 
even of muscular exertion, increase continuously by the 

' ExperimentA of Renz and Wolf, FtThner, Volkniann, %^liafniaiitl, 
etc. E(cm, d, Ptychophymk, voL I, pape VX\ etc. — AiVtinlinir to W^nt and 
Wolf ( Virrordfi Arehir^ 1H50), in onier to distinpiinh two fMinds 
clearly, their relation roust be 100 : 72. The limit at which true pass 
into falM.* Jtid^mients b 100 : 92. Volkmann*» relation is 4 : 3, nearlj 
equivalent to 100 : 76. 
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addition of the smallest difierences perceptible in consdoos- 
nesSy there is in the corresponding excitation an increase 
which is always the same aliquot part of the entire 
exdtation. 

Sensations of taste and smell remain. The former were 
studied by Keppler in 1869^ by the method of true and &lse 
cases; but his experiments do not confirm the theories of 
Fechner.^ We can now sum up what precedes in the table 
below and say : In order that sensation may increase by 
the smallest perceptible difierence, the excitation must 
increase: 

For touch i 

For iDiucular effort ^ 

For temperature } 

For (ound } 

For light yir 

IV. 

These figures led Fechner^ as we shall see later, to the 
discovery of a very general law to express the relation of 
all excitation to all sensation.' But before arriving at this 
law, he makes a preliminary investigation ; this is to dis- 
cover the smallest perceptible sensation. 

To construct a graduated scale upon which to measure 
the relation between excitation and sensation, it is not suffi- 
cient to have found an unit of division for the parts of the 
scale; we must also know from what point the graduation 
is to begin. Where shall we place the zero? Evidently, 
in dealing with sensation, the zero of the graduated scale 

^ On this point and on Fechner*! critics, see In Saehen d, Ptycknphymk, 
p. 161, etc 

'Fechner distinguishes between intensire and extensive aensatioo. 
The Utter might more exactly be called perception of the difierent 
manifestations of extension. It maj be remarked that hif law applies 
especially to the former. 
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must be put where the smallest perceptible sensation is 
prodaoed^ the smallest sensation in consciousness.^ This 
point is designated by Fechner by a word borrowed from 
Herbarty the ihredvold of excitation (Reizsckwelle), and he 
applies it ^'as well to the sensation as to the excitation at 
that point" * 

It is necessary^ therefore^ to determine by a series of 
observations and experiments the exact value of the 
threshold for each kind of sensation. We will take them 
up in order, setting aside various details that would com- 
plicate the exposition to little profit. 

Weight. — ^The investigation in sensations of weight is 
easily made. We place on the point of the skin wliose 
sensibility we wish to test a small weight of cork or elder- 
pithy and by repealed trials^ ascertain the magnitude of the 
weight which is barely felt, that is, which produces the per- 
ceptible minimum, A great number of experiments conducted 
in this way have proved that the sensibility of the skin 
varies greatly in the different r^ous explored. The most 
sensible regions are the forehead, temples, eyelids, and the 
back of the hand : at these points we feel liv of a gram. The 
palm of the hand, the belly, the legs, <&c., are less sensitive 
regions, their perceptible minimum l)eing as low as A of a 
gram. Finally, on the nails and heels, it is lowered to 1 
gram. To sum up, the limit of the excitation, as estab- 
lished by a great number of experiments, is given according 
to Aubert, by a pressure of 0.002 to 0.05 gr.* 

For the muscular sense, the perceptible minimum is 

' The question is more complicated than we hare (or the present indi- 
cated; as the sensation is roeasored bj means of the excitation, an 
agreement must be established between the two graduated scales ; diffi- 
culties arise which will be examined later, in the critical part of the work. 

' See EUimcnU d, />ydbo|>Aysiib, toI. I, p. 23S and fol. 

' Experiments of Weber, Kammler, Aubert, &c EtemenU d. AyeAo- 
phytik, Tol. I, p. 163, Ac, in particular, p. 264. 
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repiesented, aooording to Waodt^ by a oontraction of 0.004 
mm. of the right imier muscle of the eye.^ 

Sound. — ^To determine the limit of ezcitation for the 
aaditoiy apparatus, we must take aooount of several things; 
the weight and material of the bodj which produces the 
sound, the material of the bodj against which it strikes, 
the velocity of sound, and the distance between the ear 
and the locus of the sound. 

To measure the perceptible minimum of sound, two 
methods may be pursued : we may remain throughout at 
a fixed distance from the sonorous body and cause the 
intensity of the sound to diminish by d^rees to the limit 
of perception; or we may withdraw gradually from a 
sonorous body, of any intensity, until the sound is no 
longer heard. Since the sound diminishes as the square of 
the distance, we find by measurement at any point exactly 
how much the sound has diminished. 

If a small ball of cork be allowed to fall on a plate of 
glass, the intensity of the sound so producctl will vary 
according to the weight of the ball and the height from 
which it falls. Now we find that the sound produced bv a 
ball of cork one milligram in weight, falling one milli- 
meter, the ear being distant ninety-one millimeters, pro- 
duces the smallest perceptible sound. 

This determination made, it is necessary to make the 
sound thus produced an unit, to which all other sonorous 
intensities may be referred. To accomplish this, we proceed 
as follows. We take any sound whatever, whose intensity 
is to be measured, and withdraw from it until it is barely 
perceptible. This is exactly the perceptible minimum^ as 
we have determined it above ; and by measuring the dis- 
tance we find how many times this sound, at the point at 
which it is produced, is more intense than the sound of the 

* Wnndt, PhyMogie d. MeMchm^ French Trans^ p. 439. 
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hall of cork. Take^ for example^ the noise of a musket 
charged so as to be heard at seven thousand meters. This 
distance is about seven hundred thousand timt3 greater than 
ninety-one millimeters. It results, then, that the intensity 
of the sound of the musket will be about four thousand 
niue hundred million times as great as tlie chosen unit 

We may proceed, similarly, with all other sonorous 
intensities. But these measurements must be made in the 
silence of the night, when the ear is not disturbed by other 
sounds, and when the atmosphere is more uniform in con- 
sequence of the absence of solar heat.^ 

LiglU. — Great difficulties arise iu dctoriuiiiing the per- 
ceptible minimum iu the range of sensations of h'ght. It 
seems, at first, that the external conditions of the phenomena 
are precisely the same as in the other axiscs; hut it is soon* 
evident that the inteimal conditions are so difiercut tliat the 
investigation becomes singularly complex. 

The determination of the perceptible minimttm can 
naturally l)e arrived at onlv \vhi.*n the or)n\\\ of sense is in 
a state of reiK>se, i. e. perceiving nothin<<:. Such is the 
case with the ear : silence is distinguishinl from noise by the 
absolute lack of sensation. It seems that in the ease of the 
eye, darkness is to be distinguished similarly fn»iu light. 
But it is not so : darkness differs from light only in di'groe. 
If we shut our eyes, darkness results abruptly, but never 
the entire absence of sensation. Extenial light always 
penetrates a little. Besides, the natural pressure of the 
sphere of the eye excites the retina ; so much so that, when 
the pressure is increased, this internal light incro:t<cs also. 

But admitting that this mechanical excitation docs not 
exist, and that as far as it is concerned we are in the darkest 
night, there is none the less light in the eye. It l<< what is 

' ExiK»riiiicntf« of SchafThautl, Delczenne, At. Einwnte «/. />ycAo- 
phifsikf p. 257, Ac 
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called tfe peculiar UghL ^' The field of vision of the normal 
man/' says Helmholtz/ ''is never completely free from those 
apparitions which have been called luminous chaos, the lum- 
inous dust of the obscure field of vision/' This phenomenon 
was first studied by Gcethe, J. MCiller, and Purkinjc. The 
last mentioned relates that after some physical exertion '' he 
saw a light of feeble intensity, comparable with the hu^ glim- 
merings of burning alcohol, waving and flaming in his dark- 
ened visual field." This luminous chaos is certainly indepen- 
dent of externa/ light, since it is present when the latter is com- 
pletely wanting, follows us in our movements and docs not 
respond to any external object. Finally, the most profound 
darkness itself is a sensation of light. " The ol>scurest 
black is not the absolute lack of sensation, but the feeblest 
sensation of light. The dark has degrees of darkness ; 
there arc differences in black : the deepest black becomes in 
succession, clearer black, then gray, then white.'' 

This internal excitation of the eye, having its cause, per- 
haps, in the chemical processes of nutrition that take place 
in the tissues, i)erhai)s, rather, in the motor muscles of the 
eye, which arc always more or less in a state of contnu-tion, 
presents, as it appears, a very serious difficulty to (he mea- 
surement of the jKrocptible minimum. The eye is in a state 
of continual permanent sensation, and all the excitation we 
produce only adds to this unending sensation. We are 
incapable of dctermiin'ng here the excitation that ot>rrcs- 
ponds to the zero of sensation. Yet, if we decide that the 
sensation exi>crienccd by the eye in the deepest darkness 
shall be zero, then this sensation will be the perceptible mini- 
muMy and the excitation which causes it, the unit of excita- 
tion. This manner of procedure will conduct us to some- 
thing definite. In tnith, we commit error; but the ern)r is «o 
small that it may be neglected, especially as, in the mnjority 

* PhyMogiKht Opiik, p. 202, French irant., p. 274. 
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of cases^ we deal with lumiuous iuteusities which are 
very great, and as, consequently, the final result is not 
involved in the investigation of the unit. We can not 
proceed here as in the preceding cases, for there we had 
to determine the excitation which produced the smallest 
sensation possible. Here a sensation a little above the 
fmmmum, but accepted for it, is given. It is the cor- 
responding excitation that is unknown ; and we must 
measure it 

The method to be followed in determining the luminous 
intensity of a darkened eye is that which we have already 
employed to measure the intensity of any external light. 
It will be recalled that the process consisted in the projec- 
tion of two shadows on a screen, by means of two h'ghts 
placed in front of a vertical rule. In the case before us, the 
eve itself is the luminous source, whose intensitv we wish 
to measure. In the exi>eriment, conceived by Volkmann, 
and of which we will give an outline, the light (Kculiar 
to the eye is compared with a liglit whose intensity is 
known. We place the verti(*al rule in a dark recess, and, 
at some distanw, bith the liglit which serves as measure and 
the light to be mcasureil, i.r., the eye. Ia^X us coiuvive the 
shadow projected by the rule ujwn the scn^'ii ; and at the 
same time let the light be removed fiirtluT and further. 
In consequence, the shadow grows dimmer an<] dimmer, 
and finally ceases to be visible. At this instant, the |Kirt 
of the screen which is lighted only by the ]XH'uliar light 
of the eye is no longer distinguished from the other ])ortion 
— from that which receives the extenial light, plus the light 
of the eye. Here is, then, the exact j>oiiit at which the 
external light is so feeble that it gives no longer a i)eree|>- 
tible incrca«H^ u])on the light of the eye. Since we know 
from earlier investigation that the pro]K)rtional constant is 
tIv for light, and since we can determine the distances, we 

have sufficient data to calculate the peculiar light of the 
14 
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eje.^ VoIkmanD used for hb experiments a screen of 
black velvet and an onlinary caudle, and found that 
this candle at a distance of about nine feet (eight feet, 
seven) produced a light equal to the peculiar light of the 
eye. It remains to make of the quantity of h'ght thus 
determined a unit to be used in practice. To do this, 
this unit must be comiiared with the other different 
luminous intensities employed as excitants. This task 
presents no difficulty since the subjective light has already 
been successfully referred to a luminous intensity which is 
objective, and, consequently, measurable. 

TempercUure. — Here difficulties present themselves of 
another nature entirely than those of vision. The skin, 
we cannot doubt, exi)ericnccs sensations of heat constantly. 
We must then determine how much this temperature of 
the skin, at the point where neither heat nor cold is felt, 
is to be raised or lowered, to produce the perceptible mini- 
vium of heat or cold. Now, two difficulties arise that have 
not as yet been completely overcome : 1st, The nerves of 
the skin at that tcm|)erature at which there is no sensation 
of heat arc so sensitive that we feci any elevation or de- 
pression of tcmjKrature even before the thermometric in- 
struments can register it with precision. 2d. The tem- 
perature at which no sensation is felt, and which answers, 
(consequently, to the excitation zrro, is not the same for 
difi*ercnt jiarts of the body, and varies, prolxibly, for the 
same jwrt. This is easily soon by putting different parts 
in contact. Beforehand, no sensation of temperature is 



* Let u« call, Nirs Fechncr, the intensity of the pcciilitr light Ho- 
When an eye capahle of iierctMvin^ n diflerence of jjy re^^nls a surface, 
a part of which retvires no extcninl li^rht, and a part of which ha« the 
intensitj k, we hare Ho and Ho * A na the apparent intensitit^ of the 
(wo parts, in dealin;; with the iM^nilinr li;;ht of the ere. If A he the 
feeblest intensity perceivable, wc hnve A - |-i« Ho ; thus the intensity H« 
of the peculiar light is measured by the olijective light 
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felt ; but, upon contact, one part is felt to be warm and 
the other cold. Thus, if the hand is placed on the fore- 
head or cheeks, it seems clearly cold and the cheeks or fore- 
head warm. The portion of the skin which covers the 
trunk is warmer than that of the extremities. The fin* 
gers are warmer than the rest of the hand, and, of the 
hand, the back is warmer than the palm. 

As far as the hand is concerned, it is admitted that 19^ 
centigrade represents the state of no perceptible excitation, 
and that an elevation or depression of |^ centigrade pro- 
duces the perceptible minimum of heat and cold. Until 
the d^ree of temperature which answers to the excitation 
zero is determined for all parts of the body, the general 
law can be applied to sensations of temperature only 
in an incomplete way. Yet we may consider the human 
skin as having the mean temperature of 18.4^ centi- 
grade: if we place the zero of excitation at this point, 
the error will not be great At present, the perceptible 
minimum, in the case of elevation or depression of temper- 
ature, has not been fixed exactly. However, it is set gen- 
erally at J® centigrade. 

We gather up, in the following table, the results of the 
experiment:' 

For touch Pressure of 0.002 to 0.05 pr. 

Muscttlmr efibrt . . Contraction of 0.004 mm. of the right 

internal must^le of the eve. 

Temperature . . . (The heat of the rkin being 18. 4^) }® 

centigrade. 

Sound Ball of cork of l.OOl gr. falling 0.001 m. 

on a plate of glua, the ear being dis- 
tant 91 mm. 

Light Cast on black velvet bj a candle situ- 
ated 8 ft. 7 in. distant. 

For the perceptible minimtim in the sphere of visiooi 

> EUmfnU d. PkjfehophytH, vol. I, p. 267. 
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Let us draw a straight line X of a given length ; and at 
some point of this line place a zero. This point indicates 
the perceptible minimwni^ for example, iV gram if we are 
dealing with sensations of pressure. Setting out from the 
point 0, we divide the line X into equal parts indicated by 
the figures 1| 2, 3, 4, etc., on the right From the point 
0| we draw a vertical line 06 of any length to represent 
the perceptible minimum. Now since the proportional con- 
stant, that is, the smallest perceptible difference^ is one-third 
in the case of pressure, we must draw from the point 1 a line 
= 06 4- -3 ; from the point 2, a line equal to the line at 1 
plus one-third of that line; from the point 3, a line equal 
to the line at 2 plus one-third of that line, and so on. We 
understand that the increase must always be by one-thinl, 
and, as these vertical lines liave always the same relation 
to each other as the weights they represent, it is clear tliat the 
differences of length between the line and the lines 4, 5, 6, 
etc., indicate the weights which must be employed to qua<l- 
niple, quintuple, sextuple, etc., the perceptible <lifi*eren(t.*. 
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If we join the extremities of the vertical liueb which repre- 
sent the magnitudes of the different excitations, there results 
a curve which exhibits to the eye the way in which the sen- 
sations depend upon the excitations, not only for the points 
1, 2, 3, 4f &C.J but for all the points lying between them, 
-for example, 1^, 1^, etc, etc. For it is evident that the 
equal lengths 1, 2, 3, etc., can be divided into parts as small 
as we please, and, if it is desired to find the intensity of the 
excitation that corresponds to any point situated between 
two units, we have only to join this point, by a vertical line 
to the curve : the length of this line will give the magni- 
tude of the excitation sought. The difference of sensation 
that answers to the point between two units is perhaps not 
perceptible to us ; but we cannot conclude that it does not 
exist. The perceptible difference can be obtained only by 
accumulating a great number of imperceptible differences. 

Our measure, then, is continuous, and the curve that rep- 
resents the increase in sensation, proportional to the increase 
in the excitation, passes from the imperceptible to the per- 
ceptible, precisely as the sensation itself. This cur\*e'is, 
in its nature, infinite in two directions and never cuts the line 

This prepares us to understand better the law formulated 
by Fechner. He tells us {Elemente d. Psychophyaiky vol. II, 
pp. 553 and 554) that after much reflection and many fruit- 
less efforts, he discovered finally, "one morning the 22d. 
October, 1850, while lying in his bed," a method that sooiued 
sufficient to measure sensation bv means of excitation. 

To be better understood, we will first indicate in a gen- 
eral way, and without mathematical details, the course pur- 
sued by Fechner. 

We have two series before us : tliat of excitations and that 
of sensations. The problem is to measure the second by 

' WoDdt, Men9ckeii u. ThUrmek, toL I, lect 8. 
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means of the first The quantitative value of the excitation 
and its increase can be determined. In dealing with weight, 
lighty or sound^ we are able, by experimental processes more 
or less complex, to affirm that the initial excitation is in- 
creased a third, a fourth, is doubled or tripled, etc. But it 
is not so with the sensation. Consciousness cannot inform us 
whether the mitial sensation has increased a thinl, a fourth, 
has doubled or tripled. We must then have recourse to an 
indirect method, and this method consists in determining 
the smallest perceptible differences of sensation ; then in 
determining the relation existing between the differences of 
excitation which grow progreasivdy and the differences of 
sensation which grow uniformly^ and in expressing, thus, 
the sensation in terms of the excitation. 

We will now enter into some details. The method of 
Fechner is based from the b^inning upon the following 
mathematical principle : 

The increments of two continuous magnitudes which are 
functions of each other continue proportional as long as they 
are very small. " But," says Fechner (vol. II, p. 7), "this 
term * vcrj' small ' is entirely relative. Speaking absolutely, 
the pro|K)rtion will hold only for infinitely small increments: 
the approximation will be greater &s they approach nearer 
the infinitely small. With this reservation, we may say 
' that the increments of sensation arc proportional to the 
increments of excitation, while the increments of each are 
vcr}' small.' " 

Assuming two principles, t. e. 1st. That difierenccs of 
sensation arc equal among themselves, when the correspond- 
ing differences of excitation are relatively equal among them- 
selves (principle of Weber) ; M. That small increments of 
sensation arc proportional to the increments of excitation 
(mathematical principle stated above), Fechner reasons 
thus: 
" I^ the increment of the excitation be, agreeably to 
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the investigations of Weber, very small in proportion to 
the excitation itself. Let us call the excitation /? and the 
increment dp (the letter d signifying no particular mag- 
nitude, but only the smallest increment of p which can 
be considered its differential). The relative increment of 
excitation is then ~. On the other hand, let us call y the 
sensation which depends upon the excitation /?, and dy the 
increment of sensation produced during the growth of the 
increment d? {d having the same meaning as above). . . . 
'^ According to the experimental investigations of Weber, 
dy remains constant, while j remains constant, whatever 
absolute value P and dp may have. And, according to 
the a priori mathematical principle already given, the in- 
crements dy and dP are proportional to eacli other, while 
they are very small. These two relations are expressed in 
the following equation : 

Vdp 

dy = Y-* 

k being a constant." 

Whence, by integration : y=k loq. P. 

Which gives the value of the sensation.' 

This is the result of the investigation, and Fechner has 
stated it concisely in the famous formula called the {)sycho- 
physical law : 

The sensation grows as ilie logarithm of (he excitation, 

' Fechner, EUm, d. Ptychaphyn.^ vol. IT, pp. 9 and 10. — The following; is 
An ezpottition of Fechner under another form in greater detail, which I 
owe to the kindnetK of M. Delbvuf. 

*^ Fecliner proceeds bv the method of perceptible minima of sensation, 
and aasumes that : 

** 1st. All these minima are equal, i. r, the sensation of an increase of 
weight, light, etc., is always the same, whatever be the weight or light 
to which the increase is added. 

** 2d. Experiment shows that this sensation of increase is produceil 
whenever the increase in excitation is an aliquot part, always the tame, 
of the total exdution. 
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This law has been put in other forms, simpler and less 
transcendent in a mathematical sense (by Weber, Delboeuf, 
Budge, <&c.), for example : In order that the sensation grow 
by quantities cdways equal, it is necessary that the external 
excitation grow by quantities always proportional to the exd- 
lotion itself f — or again : the excitation must grow in geomet- 
rical progression (such as 1, 2, 4, 8, — or 1, 3, 9, &c.) in order 
that the sensation may grow in arithmetical progression 
(such as 1, 2, 3, 4, &c.). In fitct, the logarithms of num- 
bers which form a geometrical progression are in arithmet- 
ical progression.^ 

'* 3d. If we express this under the form of a differential equation^ the 
only exact form for this sort of phenomena, we have : 

Ac (increment of sensation) =:k (indicating proportion, not equality) 
X — (the relation of the increment of excitation to the total exci- 
tation), 1. e. : 

Af = k ^' 

« 

** Fechner, hj a process which is legitimate in certain circumstances, 
transforms this equation of 6nite diflerences into an equation of infin- 
itely small differences (criticism of this process could only result in 
showing that the resulting equation iit only approximate). It ia then 
written : 

df = kl!!. 

" In this way we ol>tain an equation which may be intetrrated, that in, 
one which gives a relation not between df and dr, which are now infin- 
itely small, inestimable, but between f and f, the end desired. This 

relation is 

f = k loq. e, 

in consequence of some transformations indicated in my Elwle ptyekh 
pAyst^iK, and in Fechner himself, In Saeken d, /VyrAo/»A^ p. 10.*' 

'On this point, see Wundt ^frMehen u, TkiertteeU^ leti. 8, p. 116. We 
borrow some examples fmrn him. In our tables, 10 being the base, 
this is the most convenient way to proceed. Put the sensation 1 umler 
the excitation which is equal to ten times the |ierceptible minimum. This 
done and any excitation expressed by a number being friven, we bav« 
only to look for this number in the table: the l(«garithm at the aide 
gives OS at once the value of the corresponding sensation. We know 
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VI. 

fechner's critigs. 

We have now exhibited the great characteristics of the 
psycho-physical law and the experiments upon which it b 
based. As far as possible we have followed Fechner him- 
self, borrowing from others only some detaib which were 
necessary to make his thought clear and complete. It 
remains to speak now of the critics, whose existence we 
have seemed hitherto to ignore. Yet, if the importance of 
a theory may be measured by the number of attacks made 
upon it, psychophysics must be considered of great value. 
Objections come from all sides, under all forms, and it is 
by no means a slight difficulty to present them in order. 

It is well to remark from the very first that the law is 
tnic only within certain limits. 

Just as there is a lower limit below which the excitation 
is too feeble to produce the nervous movement which is the 
condition of sciLsation ; so there is also an up{>er limit above 
which sensation increases more slowly than tl:e logarithm 
of the excitation, and a |K)int is finally attained above which 
any increase in the excitation docs not incrca.sc the sensa- 
tion. As touching luminous intensities, common exix^rience 
teaches that if the light diminish much, we can no longer 

tliat for pressure the |)erceptible minimum is ^ gr. Let us tlien call the 
excitation of 5^9 gr. — 1 ; an excitation ten times as great will be ^ gr. 
Under this excitation let us place the sensation 1. Suppose now that I 
wish to make the sensation two and one-half times stronger. I take the 
table and opposite the logarithm 2.-'>, I 6nd the number 310, that is 316 
units of excitation, or Vo* gT-« or, more simply, G.3 gr. Tx*t us now reverse 
the operation. Let there be an excitation of 5000 units (or 100 gr.) ; 
the question is to fiml the magnitude of the sensation it proiluces. I 
6nd in the uble the logarithm of .5000 to be 3.C08, that is, that a pres- 
sure of 100 gr. produces a sens:ition 3.G98 times gre:iter than the sensa- 
tion produced by 3^ gr. Wundt has given a complete ezpnfiiti<*n of the 
law of Weber in the 2d edition of his Pkytiol, riyehcl, I, sec 2, chap. 8. 
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distiiiguish aDything; and if the light be very bright there 
results a general daze. But scientific experiment warrants 
more positive statements. Fechner had already pointed out 
the anomalies which the psycho-physical law presents in 
cases in whicli the luminous sensations are very strong or very 
feeble. Aubert and Hclmholtz show, further, that these 
anomalies are even slightly greater than was at first believed. 
Aubert's researclies demonstrate that, when the luminous 
intensity is very feeble, the differential condant may fall as 
low as iV. 

Upon these partial restrictions, which bear only on the 
limits of the law and on but one order of sensations, more 
general criticisms follow. 

Bernstein,' wliilc admitting Fechncr's law and the loga- 
rithmic form of it, gives it an altogether diifcrcnt meaning. 
The fiict he insists more particularly u{K)n is the proiuiga- 
tion of the excitation in the central organs, that is, in the 
cerebral cells. According to him, the intensity of tlic sen- 
sation is proportional to this "propagation in s|kicv," i.e. 
to the number of vibrating cells ; but this " pn>ini;ration " 
represents in intensity the logarithm of the external excita- 
tion. The law would have tlius a purely physiological 
character. 

Brentano, in a jKissagc in his Pnycholofjlc anji emptriHchen 
Standpunkir, 1874 (p. 87, &c.\ and in a cx>rrcsj)ondcncc 
with Fwhner, which the latter has told us exists,* criticising 
the p<ycho-physictil law, maintains that the relative incre- 
ments of sensation must l>e equal when the relative incre- 
nic'iits of the excitation arc. F'cchner placccl this criticism 
with those which Plateau and Uclwrliorst addressed to him. 

In 187G, Sanger, in his book on the Foundation of Pi<t^' 



' Zvr T^forie des Feehnenchm Oaetia der Emp/indiingf in the Art kit 
of Hcichert and DuboU-Hvymond, 18C8. 
' In Saehen d. P^yrhoph^k, p. 24. 



168 GERMAN PSYCHOIjOGY OF TO-DAY. 

chophysicSf^ emphasized especially the mathematical side of 
the law of Fechner and proposed another formula to 
express the relation between sensation and excitation. 

But the most complete criticism which has been made of 
the work of Fechner in all its detaib is due to Hering and 
Delboeuf. 

M. Hering^ professor in the University of Prague, as the 
preceding chapter has already informed us, in a series of 
articles or memoirs published 1872 to 1875/ attacked psy- 
chophysics at every point, or nearly so, denying or contesting 
nearly all the positions of Fechner. He rejects the latter's 
experiments or admits them only with extensive limitations; 
he denies that the logarithmic law is a Intimate deduction 
from the law of Weber ; he deprives the law of all gcner- 
alit}', and maintains that it is verified so far only for light and 
sound, and that in a certain measure. To the physical and 
mathematical objections, he adds others which hedenominates 
teleological : in short, it is the severest assault that the doc- 
trine of Fechner has had to meet. 

The position of M. Delboeuf is more complex. More a 
partisan than an adversar}' of psychophysics, known him- 
self from important experiments and works on this subject, 
he still does not admit the mathematical formulas of Fech- 
ner ; and as to the doctrine as a whole, he rejects part and 
modifies what he does not reject In his eyes, the Eleniente 
d. Psychophygik is a work worthy of admiration, but, in 
coming time, it will be valued rather for what it suggests 
than for what it accomplishes. He has given his views in 
his Etude pmfchophyriquc^ in his Theorie generate de fa sen- 

' Grundlagt dor P»ychophynk : eine krUiMhe Untcnuehung^ Jena, 1S7(). 

' Six memoira relating to rUtial sentuition, hut especially the ailirU>s 
Uth<r Fechner' iptyehophyneheM GcteU. Wien, Beriekl^ Tol. 72, 1876. 

* EtiuU ptyehoph^que. Theoretical and experimental inTestigations 
on the measarement of senoations, and espedallj sensations of light and 
iatigue. Aead. du tciemoet de BruDeUtB, 1873. 
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mbilUe, and in three important articles in the Revue philoso- 
phiqae} In these last he defends Fechner against Hering 
and discusses the new book in which Fechner replies to his 
critics. 

We see that in its short life of twenty years psycho- 
physics has not been left undisturbed. And there are other 
critics to be mentioned : Mack, Classen^ and an anonymous 
mathematician in the Reoue philosopkiqae of March 13 and 
April 24, 1875. 

Fechner believed that all the objections brought against 
him could be stated under the following five heads :' 

1st The laws and formulas of psychophysics do not accord 
with the facts : they are mistakenly deduced : experimental 
research shows more exceptions to these laws than confirm- 
ations of them. 

2d. Admitting that these laws and formulas are valid for 
external psychophysics, they cannot be carried into internal 
psychophysics. In other words, they have only a physio- 
logical value. 

3d. They are open to mathematical objections and are 
unsound. 

4th. They are irreconcilable teleologically with a rational 
conception of the external world. 

5th. The psycho-physical formul&s, consequently, must 
be abandoned or modified : or if they are formally estab- 
lished, must be interpreted in an entirely different way. 

We will not enter equally upon all these points. We 
will examine especially the objections relating to the value 
of the experiments, to the mathematical interpretations, and 
finally to the nature of the law itself. 

I. Hering, as we have said, contests nearly all the experi- 
ments of Fediner. As to sensations of weight, he devoteil 

> March, 1877, Jan. and Feb^ 187f^. 

' In Snehen der /VyeAofiAytiib, pp. 1.% 14. 
15 
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himself with two of his pupils to repeated experiments daring 
many months. He starts with 250 grams, and by successive 
additions reaches 2700 gr. According to the law of Weber, 
the additional weight giving the smallest perceptible difier- 
ence in sensation must be a fraction always constant of the 
original weight ; now experiment shows that thLs fraction 
becomes smaller and smaller to a certain point, and then 
b^ins to grow again. The following figures prove it: 
A» Ai A» «V» A» A> At iJffi tIt» a. In truth, Hering 
knows that if the weight of the arm be taken into account 
these figures will be modified * favorably to the psycho- 
physical law. But, o^Krating with weights much smaller 
(from 10 to 500 grams) and modifying the exjwriment in 
such a way as to rule out the weight of tlic arm, he 
finds that the fractions still fail to confirm the law of 
Fechner.' 

For luminous sensations, Hering seems disposed to ad- 
mit the law. M. Del bccuf docs the same; but insists upon 
the limitations of Aubcrt and Helmholtz, relying upon his 
own experiments. " Let us imagine," says he, " three con- 
centric contiguous rings colored in such a way, for a given 
illumination, say that of a candle 25 ccntinioters distant, 
that the middle intermediate shade shall appe:ir in bright- 
ness equally removed from the brighter on one :i^ide and the 
darker on the other. If the candle be rcmovci), this shade 
ceases to be intermediate between the two others, but 
approaches the darker. The law is not appliaible at the 
extreme limits." On the other luind, he asks how Ilcring's 
principle of pro]K)rtion can accord with this (ixct : that a 
gray, mean between a white whose brightness is 32, and 

^"ffi Ai At 5*.Ti "V* A» A* 

* Fechner, in liU turn criticising the experiments of Ilerinf^, shows 
that if the weight of tlie arm is allowed for, t. €., 2,273 gr^ the fractions 

^^' A» Vt-»i sVi» A> A-f> »Vi» A-41 A-«» A'Ti !••• (^* SaeUn «. 
9, w^ p. 19^^j 
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a black whose brightness is 2, has a brightness not of 17, 
but of 8y the exact number required by the law of Fechner. 

As to sensations of sound^ Hering distinguishes intensity 
and pitch (tonalUt), and maintains that the psycho-phys- 
ical law holds for neither. If the intensities of sounds^ 
says he, follow a logarithmic law ; if, as they increase, the 
corresponding sensations increase more and more slowly, 
the timbre of an instrument would vary to us according to 
its remoteness or nearness to us, in forte and piano ; the 
timbre in efiect, as Helmholtz has shown, is due to the com- 
bination with the fundamental note, of consonant notes, 
vibrating with definite relative intensities. In reference to 
pitch, Hering gives an objection not at all concIu:«ive. He 
acknowledges, as has been known from all antiquity, that 
two musical intervals seem equal when the relation of the 
numbers of vibrations of the two constituent tones remains 
the same for the two inter\'als ; but the tones not being per- 
ceived as a determined number of vibrations, it matters little, 
according to him, that the numerical relation of the inter- 
vals remains the same. Dclboeuf has replied to these criti- 
cisms,' and shown, notably for sound, that the sensation 
is a subjective phenomenon, having a nature peculiar to 
itself, and that it perceives numerical relations in its own 
way, without perceiving them as numbers. 

Besides smell, which no experiment luis touched, and taste, 
which, as we have seen, defies the law, temperature remains. 
Now Fechner, in his latest work, ac*knowIedges that for 
sensations of this kind, the que:^tion is still oiK*n.' 

To sum up, the merciless critic, Hering, comes to this 
conclusion : that the psycho-physical law cannot be applied 
to smell, taste, heat, weight or sound, that it is only in a 

' For the detaiU of thin rrply, see the Reme phUotophi^ue, toI. Ill, p. 
236 and Ibl^ March, 1877. 

' Ick kntle die Frage der lifzkhung dift GcMteei ni dkm% Emf^ndnngni 
noeA nicht fir eriediyt (p. 105). 
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measure verified for sensatioiis of light ; that, oonseqaendyy 
it has not the general character of a law of the sensibility. 
M. Delboeuf^ on the contrary^ thougli criticising many de- 
tails^ believes tliat we can give it a provisional aoceptance 
as far as the experimental question is concerned. 

II. The mathematical validity of the law has given rise 
to difficulties of another nature. 

The gravest is this : Do we admit, with Fechner, that, 
when a sensation grows by the smallest perceptible differ- 
ences these differences ds, defy ds", n^niain always equal ? 
On this hypothesis, as we have seen, all his mathematical 
deductions rest. 

Wundt, who defends the position of Fechner on this 
point, maintains that '^ we are conscious, in certain given 
cases, that one sensation has decreased or increased as 
much as another, notably in the case where the increase 
(or decrease) is of a perceptible minimum of magnitude. 
These cliangcs of a perceptible minimum in sensation are 
necessarily equal to each other in magnitude. If the 
change of either of the two sensjitions compared were 
greater or less than the other, it wouW l)c therein less than 
the perceptible minimum, which is contran' to the hj^poth- 
esis. The sensation then has entin'lv the character of a 
measurable magnitude — measurable always in certain con- 
ditions, 1. e.f in conditions of very sinall changes of value." 

M. I>cIbocuf, who has many times declared the law in- 
ca|>able of being sustained from a mathematical point of 
view, accepts neither the liyjwthesis of Fechner nor the 
justification of Wundt, and subserilics to the criticism 
of the anonymous mathematician, who was s]K)ken of 
above. The latter says that if the psycho-physical law 
be true, it is necessary that sensations Iki ri'prcscnted by 
numbers ; that it would be well to siiy of what measure 
they are the expression, by means of what unit they are 
arrived at ; that this is tlie method of procedure m phys- 
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icSy where the units are defined with great carc^ and the 
process of measure described : here nothing of the kind 
appears. In fiict^ Fechner measures sensation by excita- 
tion. All that precedes has shown abundantly that his 
process of measure rests on the relation of dependence ex- 
isting between the excitation and the sensation that results 
from ity and that thus, according to his expression, '* the 
internal sensation is measured by an external measure." 
Now here, says M. Delboeuf, is a pure illusion. Sensa- 
tion must be measured by its natural unit, whidi can only 
be sensation. The excitation in its turn must be meas- 
ured by a unit of excitation. In this way sensation and 
excitation are reduced to numbers which can be comjiared 
for reduction to a common law. It is only after the law 
has been discovered that we can take the measure of the 
sensation, and deduce by calculation that of the excita- 
tion.* 

In addition to this general criticism, there is another on 
the method pursued by Fechner to cstabli.<h his scale of 
comparison between sensation and excitation. In the con- 
struction of this scale of measure, it is im]K)rtant to fix 
the position of the zero as the point from wliich the 
graduation proceeds. For sensation, it seems natural 
to place the zero at the vanishing }X)int ; so Fechner 
proceeds. But, objects M. Delboeuf, it resuUs in a grave 
difficulty. The external excitation, to be felt, to be- 
come a state of consciousness, must have acquired a cer- 
tain intensity, must have passed its zero i)oiiit. At the 
precise moment when the excitation attains its '' thresh- 
old," that is, a degree of intensity just sufficient to lie felt, 
Fechner takes this '^ threshold" as the tiiii? of excitation. 
At this tliresbold, he places the zero of seasation. To 

' Id his AutU pt^ehopkytique, M. DelbcFuf aUempU to determine for 
•entaUoot of light a unit of nensation to be used as measure, and has 
given malhematieal formubs to be substituted for those of Fechner. 
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the excitations that are below the threshold, that, oonse- 
queutly, are not felt, correspond negative sensations.^ It 
follows that opposite the excitation 0, tlie sensation n^a- 
tive indefinite is written ; opposite the sensation 0, the exci- 
tation 1 is written. It is not so that we proceed in experi- 
ments involving exact measurement If, for example, says 
M. Delboeuf, we wish to measure the space passed over by a 
falling ball by the time elapsed since the b^inning of the 
fall, and thus compare portions of space with portions of 
time, we take care that there be a perfect agreement between 
the starting points of the two series, that the time be 
opposite the si>ace 0.' 

III. The teleological criticism of the doctrine of Fech- 
ner would not detain us here, if it were concerned simply 
with metaphysical hypotheses, or a question of final causes ; 
but it enters into the life of our subject, since its object is 
to determine the true character of the |)sycho-physical law. 

According to Hering, the most natural hyix)thesis, that 
which arises at once in thought, is that the effect is propor- 
tional to the cause, and that consequently, in the present 
case, the sensation must be proiwrtional to the excitation. 
This hy}K)thesis is so simple, clear, and satisfactory, that 
verj' good reasons must be given for rejecting it. 

This reasoning seems correct, and, in its abstract form, 
only expres^ses a verj' general law of the phenomenal world, 
I. f., the transformation of forces. The principle of the 
direct projwrtiou of cause and effect is but the metaphys- 



'ThU expression Las been greatly criticised, esiiecially by Delbceuf 
and Langer. It would seem that negalire sensations are uneow*eiouM ; 
Fechner says that this interpretation is nonsentM*. M. Delbcruf also 
considera the notion of threshold unimportant; but we cannot em- 
brace all the details of the question here. 

* For a general criticism of mathematical psychophysica, see an article 
by M. P. Tannery, in the Rexwt pkUMophi<pie for Jan. lit, 1884: " Gi- 
tique delaloifU Weber.'' 
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ical translation of this generalization, which id based upon 
numberless and uniform experiences: nothing is created, 
nothing is annihilated, all is transformed. But in the case 
we are dealing with, there is nothing to prove that the sensa- 
tion is the entire effect produced by the excitation. Even 
to those who do not admit the law of Fechner in its rigorous 
form, it is beyond doubt that the sensation does not grow 
directly as the excitation. Many facts prove it There must 
be, then, some causes of waste. The excitation does not pro- 
duce a psychic effect alone — sensation ; it produces other 
effects of a physical and physiological order that must 
occasion a certain expenditure of its original intensity. It 
acts upon an elastic and compressible medium in such a 
way that the ])sychic phenomenon is connected with a 
phenomenon of compression or expansion. So there is 
nothing here to contradict the proportion of cause to effect. 

M. Dclbocuf, who shows, in reply to the objections of 
Hering, that in different cases in nature, the relations be- 
tween cause and effect are far from simple, has thrown 
great light, by his experiments on fatigue, upon the true 
character of the jx^ycho-physical law, and the bearing of 
the natural causes which limit it. 

There is in Fechner a vcr)' marked tendency to neglect 
the biological conditions of excitation and sensation. He 
reasons altogether as a physicist. Yet a sense organ in 
activity is vcrj' different from an instrument in use. When 
it receives a series of constantly increasing excitations, it is 
not exactly the same to the second as to the first, to the 
thinl as to the second. Among Fcchncr's critics no one 
has brouglit this out better than DelUcuf. The intensity 
of the sensation, says he, does not de|)eiid alone uiK)n the 
intensity of the exciting cause, but also on the quantity 
of sensibility or force tliat the organs in exercise possess 
at the moment. This quantity or store of sensibility is 
continually drawn upon and diminished by the excitation. 
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Consequently, at the time of a subeequent excitation, equal 
or unequal, the feeling subject is in new conditions. The 
excitation acts, so to speak, upon another individual. 
According to the formula of Fechner the sensation grovrs 
indefinitely, while the excitation also grows indefinitely ; 
this takes no account of the alteration which the organ 
undergoes in consequence of the excitation.^ 

** To sum up, every excitation produces a double efiect : 
it is the cause of sensation and the cause of exhaustion, 
and the exhaustion diminishes the sensation. The sensa- 
tion is at its maximum purity when it exceeds the fatigue 
most (the author has determined the value of d that gives 
this maximum). On one or the other side of this value, 
the judgment begins to grow uncertain.'^ 

rV. Wundt, takes up the study of the psycho-physical 
law again and again. In a recent profound criticism he 
compares the formulas of Weber and Fechner, notes their 
points of difierence, and inquires to what extent the second 
is contained in the first (Philosopliische Studien, II, bro- 
chure I.) 

T. H. Weber summed up the results of his exix^riments 
in these words : " By the comparison of external impres- 
sions, we can discover their relations, but not their aI)soIute 
values." Wundt considers the law of Weber, with the form- 
ula below, applicable to intensive sensations only : " The 
difierence between two excitations, must, in order that the 
dificrenocs in sensation be equally appreciable, grow propor- 
tionally to the magnitude of the excitations." The form 

^ Etude ptyehophysiqutj p. 29, etc M. Delboeaf seeks to determine 
the fonnala of fatigue or exhaustion : if the excitation be represented 
bjr d and the quantity (matte) of free senaibilitjr bj m, he has : 

His rsMarch has tended, ever sinee^ to modifjr the formula of Fechner. 
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in which the bw of Fechner approaches nearest that of 
Weber is this : '^ The difference between two excitations 
must, in order that the differences in sensation be equal 
(equal, instead of equally appreciable), grow proportionally 
to the magnitude of the excitations." In its mathematical 
form, if R represent any excitation, AR its smallest per- 
ceptible increase, the law of Weber is : 

And the law of Fechner : 

AE representing the constant difference of sensation, 
and K being a constant whose value depends on the rate 
of increase of the sensation. 

The transformation of the law of Weber into that of 
Fechner rests, primarily, on the supposition that sensation 
in general is measurable : and objections are brought esjie- 
cially against this position. Kries, in a special study, 
published in the MerteljahrsBchriJl fur iriim. Philosophies 
VI, 257, docs not sliare the popular prejudgment that psy- 
chic magnitudes are not measurable ; yet he maintains that 
no rule of measure can be applied to them. For our situa- 
tion is this: while we have standards of measure, tlie 
units that make them up differ from each other, and we have 
no means of reducing them to a single type. All physical 
measures are of s|xice, time, and mass, and it is a necessary 
condition that these throe be clearly distinguished. One of 
tiie^ic must always be employed, and its units are always 
tlie same. But it is not so for the measurement of intensive 
|)sycliic magnitudes. In a scries of sensations e, ei, ew, 
etc., we can not say that the change from Ci to e^ cqimls the 
cliange from Cb to Cq , for there is no equality here. We 
can not infer that tlie change from an imprewion of 2 
pounds to 3 is equal to the change from 10 iMMiiids to 15. 
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On the other hand, Boas {PfOgei^B Archio, XXVIII, 
p. 566) maintains that different luminous intensities are no 
more comparable than different sense qualities, from which 
he infers that intensive differences are only a form of quali- 
tcUive differences. In short, notwitlistanding points of dis- 
agreement, Kries and Boas rest upon the pretended impos- 
sibility of comparing changes in sensations which are of 
different degrees of intensity. 

Let us examine the conditions of physical measurement 
more closely, replies Wundt. We remark ordinarily that all 
time measurements suppose invariableness of duration in the 
regular natural phenomena that we measure (rotation of the 
earth on its axis, &c.) : but this invariableness does not exist 
in an absolute sense in any physical movement. AVc sup- 
pose in natural law, also, an invariableness that never 
exists. We can not compare two quantities of time, like 
two quantities of si)acc, by superposing them one upon 
another; while t lie measure of space rests u}K)n direct intui- 
tion, we must linve for time, and, consequently, for mass, 
velocity, force, <tc., Ixisidcsj intuition, the foregoing h}*pothesb 
of invariableness. Wundt then examines the case of inten- 
sive magnitudes that arc transformed into extensive mag- 
nitudes of s])aoc and time, as is the case in the measurement 
of sonorous and luminous intensities. The process rests 
upon the liypothesis that a determined law of nature, which 
presents a phenomenon of objective movement as a function 
of determined s|>ccial conditions, is valid; for example, tlie 
active force of light vibrations as a function of the distance 
from the source of light. Besides this hyiwthesis, there is 
another, of a psychological nature, that is implicitly admit- 
ted: that the ctmditions of consciousness are suf!icicntlv 
constant to admit a valid determination of the equality or 
inequality of sensations at different times. 

Psychic measurements are most frequently measurements 
of intensity : their first characteristic is this essential point, 
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tliat they are not conoerned as much with the equality as with 
the inequality of sensatioDs. This is the capital point — ^the 
source of all the difficulties raised ; for the measurement 
of unequal sensations seems, at once, to contradict the fun- 
damental condition of all measure. But it only appears so. 
Wliat we compare is really not two sensations, but their 
difference, and the judgment is, afler all, one of equality. 
In truth, this judgment bears, not directly on diflTerenocs of 
sensation, but on the degree of perceptibleness of this differ- 
ence. Yet the judgment ''two differences in given sensa- 
tions are equally perceptible'^ is undoubtedly a judgment of 
equality, as the judgment, *' two spaces, two durations, two 
luminous or sonorous intensities are equal," is such. If it 
be objected that we measure, not the sensations themselves, 
but simply their degree of perceptibleness, we reply that 
here, in fact, tlie ultimate psychic elements are reached, 
which alone are measurable in this case. To put the ques- 
tion under any other form, Ls to put it wrongly, and it is 
not astonisliing that it can not be solved. 

This principle of jwycho-physical measurement, moreover, 
can not l)c rcstridecl to the law of Weber. It finds l<^it]-i 
mate application in researches on the sense of place, time, 
the area of conscioa^^ness, &c. 

On what condition, then, can Weber's principle of meas- 
urement be applied to the law of Fechner? This reduc- 
tion is ]M)ssiblo *' only when the differences of sensation 
com]xirc(l lielong to clianges talking place in constant 
conditions of s]Kice and time, and in a series belonging to 
one and tlic same sense." This induction sup|K>scs, more- 
over, that "the state of attention being constant, equal 
chan;^ in ]R'nx>ption res|H)nd to e<|ual changes in its 
cause." 

These considerations afford an answer to this question : 
what relation docs the law of Welx?r sustain to that of 
Fechner? The law of Weber does not relate to sensation 
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itself, bat to the manuer iu which we experience it ; it is 
not a law of sensation, but of perception. The law of 
Fechuer, on the contrary, is characteristically a law of sen- 
sation. Strictly speaking, therefore, we cannot say that 
the law of Weber is the same as that of Fechner : for this 
is to ignore absolutely the process of sensation, considered 
independently of apperception.^ 

We have given only a very summary view of the 
criticisms which have been addressed to Fechner, neglecting 
objections to details, and giving only the essential points. 
A complete exposition would fill a large volume.^ 

In replying to them, the founder of psychophysios yields 
only in points of detail, and, trusting iu the durability 
of his work, closes with a Naclitoort like this ; it is veiy 
good: 

''The tower of Babel was not finished becaase the 
workmen could not agree as to the method of constructing 
it ; my psycho-physical monument will remain, because the 
workmen cannot agree as to the method of destroying it"' 

Yet Fechner has this confidence all to himself, for, ac- 
cording to the remark of M. Delboeuf, ''though he has 
many admirers, there are few adepts — aud he has against 
him both his declared adversaries and his more or less 
faithful disciples.'' 

If we attempt, from all these criticisms, general and par- 
tial, to gather some conclusions, the first that arises is that the 
law of Fechner seems rather to be a physical law. Accord- 



' In regard to apperception, we can only refer to what the author 
ia}'8 in hu Phytiolog. Psyekologie, 2d edition, p. Sol, etc., and to chapter 
VI. below. 

' The most recent and complete is by G. E. Miillor, Zur Grundiegung 
der FtyehophysU:: kritisekt Beiirdge, Berlin, 1S78, 440 pp. in 8ro. See 
alio the critical itudy of F. A. Miiller : Dag Axiom dor i^yeAcpAytU^ 
Marbiirx, 1S82. 

' In Sack£n der Pkyehopkifik, p. 215. 
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iiig to an hypothesis of which we have hitherto 
DothiDgy but to which our author attaches the utmost im- 
portance, between the excitation^ a fact entirely external, 
and the sensation, a fact entirely internal, ''an internal 
physical activity '' must be intercalated, to which the 
name psycho-physical movement is given. Fechner affirms 
very clearly (Elemenie der Psychophysik, vol. II, p. 377, 
etc.), that it is impossible to know the nature of this psy- 
cho-physical movement But that matters little; in physics, 
we do not know the nature of electricity, but this does not 
hinder the progress of the science of electrical phenomena. 
In truth, this hypothesis of Fechner has only one object : 
to explain the £ict that the sensation is not ])roportional to 
the excitation. In its relation to the external, psycho-phys- 
ical force would conform to the universal principle of the 
projK)rtion of cause and effect. In its relation to the inter- 
nal, it would be subjectal to a certain law of progression. 
Like all the metaphysical solutions of nature in its two- 
foldness, this explains none of the difficulties; so it has 
been universally condemned. 

This pycho-physical tetiium qiiid rejected, the effect is 
placed beside its cause, the sensation lx*sidc the excitation, 
and as, in most cases, there is a manifest disproportion be- 
tween the growing intensity of the one and the other, it 
must be attributed to the physical ex])enditure of whidi 
we have sjwken above. The law thus takes on a physical 
character. The exjicriments of Dcwar and Mackendrick, 
publi>hcd in the TrauxdcdoHH of (he lioi/al Society of l^in- 
burgh (1873),* relative to the physiological a(*ti(>n of light, 
aflurd, moreover, strong pri'sumption in favor of this mode 
of interpretation. A«i>nling to those researches, the in- 
tensity of the nerve current transmitted by the optic ner\'e 



* S«e also Fechner, In Saelten, He^ p. 275, etc^ and Mind, Na IV, p. 

463. 

16 
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to the brain is proportional to the logarithm of the exci- 
tation of the retina. Here is *' a concordanoe, as the ex- 
perimenters point out, with the law of Fechner which 
cannot be r^arded as accidental." 

But if this law has a physical character, has it no inter- 
est for psychology ? This conclusion seems inadmissible. 
The study of perception is of capital importance; it is 
perhaps the key to all the rest. If we are to be limited, 
as the " internal " psychologists say, to the study of the 
fact of consciousness alone, then the psychologj' of percep- 
tion would be very brief, and would contain about as many 
errors as truths ; for the consciousness of the adult mis- 
takes fatally mediate knowledge for immediate, and ac- 
quired for innate. Objective expfriment is indispensable 
here. Only the study of the physical conditions of percep- 
tion can give its precise nature. The fact of conscious- 
ness reduced to itself, disengaged from its setting of material 
conditions, would remain so abstract, so vague, that it 
could be no longer distinguished from some of the states 
of consciousness, for example, from memorj'. It is only by 
an illegitimate process that a separation can I)e established 
between elements that reciprocally imply and supp<ise each 
other. All the results of the experimental scienct?s have 
not indeed equal imiwrtance for the psychological theorj' 
of perception, although there is perha|)8 not one that is 
entirely without value ; but the facts brought to light by 
])sychophysics can l>e numbered among those that con- 
tribute most. 

Wundt, who has recently declared for the pnychic nature 
of the law, sees in it '' the mathematical expression of a 
logical phenomenon." According to a theorj' of his on\ti 
to be explainetl elsewhere, all the activity of thought (con- 
rm'ous or unconstrious) can be reduced to a logical pro- 
cess, — to inference. In this case, the logical pnx^ss takes 
a more definite mathematical form. A more certain inter- 
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pretation than this is that the psycho-physical law is a dcw 
proof of the relative character of our knowledge. It 
shows that in sensation we have no measure of absolute 
magnitudes, that to perceive two sensations is in reality to 
perceive a difference between two sensations. 

This law, whatever its nature be, conducts also to another 
result that is worth attention. During the last century, the 
great effort of the analytical psychology has l)een to show 
that, contrar)' to the prejudgments of common sense, per- 
ception does not give a copy of the external world. Be- 
tween qualities in the object and states of consciousness in 
the subject, there is only a correspondence ; these qualities 
are signs that the mind interprets and groups after its own 
nature. The psycho-physical law shows that this is true 
also in the order of quantity. It teaches that there is no 
equality or equivalence between variations of objective in- 
tensity (excitation), and variations of subjective intensity 
(sensation) ; that our knowledge consists still in an inter- 
pretation only, made by the mind in acconlance with its 
nature. So Fcchner appears to have inauguratcil in the 
quantitative study of perceptions, a line of work analogous 
to that which, after Locke, Hume and Berkeley pursued 
in their qualitative study, and to have arrived at results 
analogous to theirs. 

We have little to add to this general exposition of Feeh- 
ner's law ami its nature. The prccetling criticisms, when 
brought together, are : 

1st. That under its mathematical fonn it ciinnot Ix; 
accepted ; 

2d. Observation and experiment show that, generally 
speaking, sensation grows more slowly than excitation ; 

3d. Though it be verified, within certain limits, for 
visual and auditon* sensations, it is contested for pn^ssure, 
and docs not hold for tlie other sensations. 

To even* question as to the value of the law of Feclmer, 



184 GERHAN PSYCHOI/XJY OP TO-DAY. 

it may be replied roughly : it is the result of work so fitr 
done, and for the present^ no definite judgment is possible. 
Whatever become of the work of Foehner, his will remain 
the glory of having put in new form the old question of the 
relation of the physical and the mental, and of having 
brought out, like every original spirit, among his adver- 
saries and admirers, works of verification and investigation, 
efforts, attempts in all directions, which will not have been 
made in vain. 

ADDinONAI. NOTE. 

The possibility of measuring psychic facts (not their duror- 
Hon; this will be spoken of later in the volume) having 
raised many objections, as we have seen, it will not be with- 
out profit to look at a recent article of Wundt's, written in 
reply to the criticisms of Zeller on this subject {Philosoph- 
ifche Studien; Heft. 2, p. 251 and foL). 

Under this title, psychic measurements, E. Zeller read 
March 3d, 1881, before the Academy of Sciences at Berlin, 
an article in which he discussed the question whether psych- 
ical &cts are capable of measurement, and, if so, under what 
conditions. He reaches, on the whole, a negative result, 
although in the end he recognizes the psychological import- 
ance of Weber's law, which rests, nevertheless, upon such 
measurement 

Zeller is disposed to relate the law of Weber to the gen- 
eral principle of the relativity of psjxhic states, realized 
particularly in the domain of sensibility (including the feel- 
ings). 

The objections of Zeller, says Wundt, to the idea of the 
measurement of ])s»ychic ])licnoniena, can be reduced to two 
|)oints, one of which is, as it were, speculative, and the other 
empirical. They are these : Psychic facts are not measur- 
able : 1st. Because every attempt to measure them contradicts 
the conditions that all measurement must fulfill ; 2d. Be- 
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cause^ in fact^ all attempts to do this have failed. Let us 
examine these two points. 

Psychic factSy says Zeller, are known to us only through 
consciousness ; they can then be compared only with and 
measured only by other &cts of consciousness. But what 
unit of measure is to be employed ? When we compare two 
states of consciousness, the first is the standard to which wc 
refer the second. Every attempt at measurement gives only 
a determination of a relation that is always variable and in- 
capable of numerical expression. When we say, for exam- 
ple, that we have been well amused, we express ourselves 
through the memory of the way in which we are onlinarily 
amused. But there is no possible reply to the question : 
How much does one amusement surpass another ? Further, 
all changes in nature are movements, simple or in groups, 
and are, as such, reducible to space magnitudes, that b, to 
irreducible elements ; but since the facts of consciousness 
are not reducible to movement they are not reducible to 
measurement. 

With similar reasoning, says Wundt, wc might maintain 
from a philosophic point of view that all external natural 
phenomena are not measurable: and yet it i^ u|x)n such 
measurement that physics and mechanics rest. We might 
say with reasoning similar to Teller's : Even' phenomenon 
is measurable only by a similar phenomenou. Sensation is 
our only means of knowing the external world. Sensation 
is a state of consciousness differing wholly from mechanical 
movement. Therefore every attempt at measurement is an 
illusion. 

These two arguments rest in the same sophi.sm. They 
are a part of the fiction tliat there is a world within us and 
a world without as, and that these two worlds meet at their 
limits, but have nothing in common. Purely fiction, since 
the external world is made up' of reprc^ntations to which 
we attribute an external value ; and the internal world is 
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made up of the same representations with their subjective, 
changing conditions, of feeling, and accompanying volition. 
The physicist can then reply in all security : Physics seeks 
to measure objective representations by objective represen- 
tations; it mesisures like by like. The psychologist 
can reply in like manner: Psychology seeks to measure 
representations by representations, and, if it measures purely 
subjective representations by objective representations, the 
latter do not cease for all that to be representations, and 
consequently there is still a sufficient sameness between the 
objects measured. 

We now reach the second position of Zcller. It can be 
stated in two points : 1st. No absolute mcasurcitient can 
be reached in the domain of psychic facts ; ^o"'}' relative 
measurements can be determined ; 2d. These latter cannot 
be formulated in numbers, and consequently they also are 
impossible. 

No psychologist flatters himself that he can establish 
absolute constants in his science, like the constants of weight, 
electro-static and electro-dynamic units, etc. Psycholo<rical 
facts are too complicated for this. But even admitting that 
the absolute measurement of a psychic fact can never be pos- 
sible, still the possibility of a numerical mca^^urcnicnt will not 
be excluded. Zeller himself acknowledges this in a certain 
sphere, sensation, when he remarks that the law of Wel)er 
exhibits a measurement of psychic states wliich is entirely 
relative. But the law of Weber was not discovered bv 
philosophical sjxiculation or internal ol>ser\'ation, but by 
experimental mestsurcmeut, and is itself expressed in nnin- 
ber. How can Zc»ller lie reconciled with himself, when lie 
not only accepts tliis law, but extends it throughout tlie 
whole domain of sensibility? 

Moreover, he adds, all measurement of this kind [lertains 
only to the tWrM/«iVy of sensation. Tlie fjunlifji lias hitherto 
remained inaccessible, and always will remain so. The only 
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exception is the calculation of musical intervals^ whieli 
are based upon qualitative marks. This reasouiug, replies 
Wuudt, is not clear : We must understand, by the " meas- 
urement of psychic facts'' either an immediate tendency of 
c*onsciousness to compare its states in view of measurement, 
and then the case cited is an example, in whatever the diflTer- 
encc of musical intervals consists ; or an ex{)eriniental pro- 
cess, and in this case the theories of which Zeller speaks are 
based upon results arrived at by proces^^es of measurement 
So it is entirely erroneous to maintain that these processes are 
not applicable to other sensible qualities, for example, sen- 
sations of color. 

Zeller has not seen fit to speak of the investigations 
relating to the complex processes of iKjrception. Yet here 
also, as in the case of elementary psychic facts, the question 
of measurement is agitated. In the theory of vision, for ex- 
ample, investigations of the relation of the smallest move- 
ments of the eye to the acutencss of vision, of errors in the 
estimation of distance and direction, of the quantitative 
conditions of visual illusion, are im]K>rtant. Yet all these 
are psychic facts : and the investigation of the quantitative 
cliangcs that these phenomena undergo through the varia- 
tion of these objective conditions requires, as Weber's law 
requires, the employment of measurement in the domain 
of jisychic fact 



CHAPTER VI. 

WUNDT. 

Physiological Psychology. 

I. 

WuNBT is considered, at the present time, the principal 
representative of experimental psychology in Gfermany. 
Hf alone has treated it in all its area. Fechner, though 
his work was s«:> original, was confined to a single question ; 
Lotze was essentially a metapliysician and often seemed to 
enter the domain of experience by necessity and with r^ret ; 
Helmholtz, de:=pite the great value of his analysis of 
elementary seasation, is a psychologist only on occasion ; 
and others, who arc following in \7undt's footsteps, arc 
still far behind and can not overtake him. He alone ha<« 
made a complete and systematic study of the problems of 
psycholog}' frr>m this standpoint. 

In 1862, in his Beitruge znr T/ieorie dcr Sinnesicahmeh' 
mung (contributions to a theorj' of sense perception), he 
studied, in the form of monographs, many questions relat- 
ing to the physiology of the senses, of sight in particular. 
Since then hU publications have treated either of pure 
physiology, a* the MedicaliHchc Physik, the Lehrbiich d. 
Physiologie d. ilenschen, and the Untersuchungen zur Me- 
chanik dtr Nerrrti u. XervencetUren (1871-1876), or of phys- 
ioIogiGal psychology, as Vorlesungen uber die Menschen u. 
li^ 
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Thienede (1863), and especially the Grundzuge der physio- 
logischm Paychdogie (2d ed., 1880).^ 

The uuity of his work arises from his method. It is 
based on the data of physiology : directly it deals with sen- 
sation considered distinctly as the basb of all psychology 
and the food of the mental life^and, further, with involuntary 
movement, language, the lower forms of feeling and their, 
natural expression ; indirectly, it deals with the will, atten- 
tion, complex notions of space and time, the Aesthetic 
feelings. Where physiology fails, anthropolog}*^, ethno- 
graphy, history, statistics, afford a foundation. In short it 
differs in toto from both the speculative method and its near 
relative, the method of internal observation. 

Psycliology must be treated, then, as a natural science : 
for this it must be exact. " More than once in late years," 
says Wundt, '' has psychology been treated from the point of 
view peculiar to the natural sciences, but we must admit 
that these attempts have made no real progress on earlier 
speculative systems. For psychology, even when considered 
as a natural science, has looked to internal ol>sertation as its 
only help. Now nothing has been added since man first 
began to think and reflect, to the facts of conscioasness 
found by obser\*ation in the bosom of every one ; the science 
has added little to the familiar exix^rience of the whole 
world. Thanks to this method, psychology has remained 
for centuries the same ; what is scientific in it can scarcely 
be se{Kirate<I from ordinary experience." * 

The first object to be desired is the transformation of 
psycholog}' into an erplicative science. If we examine the 
earlier or even the actual state of the sciences of the 
phenomena of nature, we find that some simply dcacribey 

* Wandt has also pablbhed a Logik, a large work io two Tolamet, and 
maoT memoin on piiychological queationa, of which we will apeak ind* 
dentallj. (None of these hare been tranalated into English.— Tr.) 

' JfeiueKm «. TkientcUf I, Vorrede^ p. 6. 
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while others explain. The more a science is advanced^ the 
less it describes : or^ at least^ tlic less it confuses description 
and explanation. *' Thus modtt of the works of empirical 
psychology belong to the natural history of the soul. The 
recent profound studies in the psychological interpretation 
of history and ethnography belong iu the same cat^ory, 
though in a larger sense. For the psychology of peoples 
deals with phenomena so complex, that they can be ex- 
plained only by the facts and laws of the individual con- 
sciousness. Here, above all, is a work of classification of a 
peculiarly descriptive kind." * 

Wundt, on the contrary, proposes a work of explication. 
To do this, it is necessary to add experiment to tlie internal 
observation which, alone, gives description only ; and with 
this measurement must also be employed. This is the object 
of physiological psychology. It starts with physiological 
facts and seeks to discover the elementary psychological 
facts which are connected with them. Our point of view, 
says Wundt, is not that of internal experience. We begin, 
on the contrar}% without and seek to (Penetrate within : and 
to do this we employ means altogether peculiar to natural 
science, t. e., the experimental method. In truth, this 
method can be employed only in the domain of psycho- 
physics ; or more exactly, it employs experiments that are 
psycho-physical and not purely psychological. Yet, as this 
method consists in var}'ing tlu' external conditions that arc 
necessary to the production of internal phenomena, it 
follows that we have in this a Jiwnvay to internal phenom- 
ena. In this sense, every pswho-physieal experiment is at 
the same time a psychological ox|)eriment, and within these 
limits ex|)erimental psycholo^n- is ]>ossible. Thus the end 
is to constnict psychology ; physiologj- is but the means. 
This is the meaning of the term physiological psychology. 

' Phy$iolog. AyeW^ Introd., p. 5. All quotatioofl are made from the 
•eoond German edition. 
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Further^ we will allow the author to explain the course 
which he intends to pursue : 

" When we enter a little further into the question, we 
see that the traditional opinion that consciousness is the 
entire field of the internal life can not be accepted. Every- 
where in nature, the object of all immediate ob6cr\'ation is 
phenomenal and complex : the laws by whose action the 
phenomenon is realized, remain hidden from our sight. Is 
psychology the one exception ? Must we admit tliat psy- 
chic laws are witiiin the reach of immediate perception ? 
What, then, are the reciprocal relations of these laws ? In 
consciousness, psychic acts are very distinct from one 
another : desire, feeling, sensation, idea, are given us as 
distinct modes of activity. Must we give to each of these 
activities a seiwirate sphere? This is the current doc*trine 
of fundamental faculties of the soul. But a science is still 
in its infancy, whose task is simply to show difrereuces 
among the objects of its analysis. The full-grown j?cience 
tends to unity. And observation itself nc(t»ss;irily con- 
ducts to unity in psychology*. But the agent of this unity is 
outside of consciousness, which knows only the results of 
the work done in the unknown laborator}' beneath it. Sud- 
denly a new thought springs into being : we know not 
whence it comes, for the conditions which producitl it have 
already dlsappearctl. Ultimate analysis of psychical pro- 
cesses shows that the unconscious is the theatre of the most 
im]X)rtant mental phenomena. The conscious is always 
conditioned u]K)n the unc*ons(*ious. 

" How can we descend into this secret laborator\- where 
thought has its hidden spring ? How separate the thousand 
threads that make its tissue? The investigations that fiillow 
are intendal to show that exiK?riment is, in i>sychoU»g\', the 
necessary guide to the hidden foundation where the con- 
scious life has its rise. Intenial ol)ser\'ation, as obser\*ation 
in gcneruli gives only complex phenomena. By exjierimeut, 
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on the contraiy, we strip the phenomenon of all its aoces- 
8017 conditions. The phenomenon is produoed artificiallj, 
in given conditions, which we can change at will, and 
measure. Everywhere and always, experiment conducts to 
natural law, because it exhibits cause and effect simulta- 
neously. 

The naturalist begins with the observation of phenomena 
given immediately in nature : the psychologist b^ins, in 
the same way, with the facts of consciousness. When, by 
this means, he has resolved psychological phenomena into 
simple elements, he casts a sly glance also upon the mechan- 
ism that elaborates, in the unconscious depths of the soul, 
the impulses derived from external impressions. The nat- 
uralist pursues the same imth. When from the entangled 
phenomena which obscrN^ation gives he rises to the laws 
that rule them, he reaches evidently the hitherto unknown 
foundation of these facts. The process below consciousness 
whence the conscious act proceeds, liears the same relation 
to this act as the concealed law bears to the phenomenon 
given in sensation. 

" Experiment is accomimnicd by mcamirernentfStcp by step. 
Weight and measure arc the great instruments of experi- 
mental research, and are always employed in the search for 
exact laws. With experiment, weight and measure enter 
into the science : for they give it a definite character. Meas- 
urement reveals the constants of nature, the laws that reg- 
ulate phenomena. The results of all measurement are 
expressed in numlx?r. Numl)ers are not the object of 
nu-asure ; but they are the indispensable means of arriving 
at its true object, for only numbers can reveal law. 

"liut, it will l)e asked, how is it ]X)ssible to apply exi>eri- 
ment to the psychic principle which is entirely distinct from 
sensation ? The principal cause of the phenomenon es- 
capes sense ; so experiment reaches the phenomenon only. 
Although the effects and conditions of the psychic life alone 
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are aooessible to our investigation, jet these effects and con- 
ditions, if they are sufficiently analyzed, bring us to the ulti- 
mate essence of the facts which constitute the psychic life. By 
the senses and by movement of the body the soul sustains a 
continual relation to the external world. We can apply ex- 
ternal agents to the senses and produce movement at will, 
observe the effects, and from these effects draw conclusions as 
to the nature of the psychic processes. Our measurements 
never apply directly either to the efficient causes of the 
phenomena, or to the efficient causes of the movements : 
loe can measure them only by their ^eds.** ^ 

II. 

SENSATION. 

The author has treated of the anatomy and physiology 
of the nerve system at length, and collected in some 
detail' the most recent views on this subject. He falls 
back upon the work of Mcyncrt, and shows that tlic anat- 
omy of the spinal cord, medulla oblongata, protuberance, 
peduncles, cerebrum and cerebellum, reveals the |)syclio- 
logical functions of these different organs, and indicates the 
difficulties to be met at ever}' turn of this subject. 

With the study of sensation, he enters into the subject 
proper : " If we begin with the study of the simplest j>sy- 
chological phenomena, we must confess tliat their ultimate 
elements always esai])e our obser\'ation, or arc found con- 
nected with other phenomena. Yet of them all, pure 
sensation certainly presents the greatest simplicity. By this 
we mean the primitive states which man finds in hiniR*lf, 
Li$oluted from all the relations and connections tliat the 
adult consciousness gathers round them.'' Sensation must 
be distinguished thus from perception, a phenomenon whi(*li 
is much more complex, and which must Ik studied apart. 

> MenKken u. Tkitnede. Preface. * GnmdxS^, I, pp. 19-264. 

17 



194 OEBMAK FSYGHOIiOGY OF TO-DAY. 

Placed in this degree of isolation^ sensation presents two 
immediate determinations only : 

1st. It is strong or feeble ; it has a certain intensUy. 

2d. It lias a characteristic mark, which differences it from 
everything else ; it has a certain quality. 

3d. Finally, it has a third characteristic, less clear than 
the two others. In a real sensation, there is something 
which belongs to the thinking subject : a secondary state ac- 
companying the primitive sensation, which may be called a 
feeling. Especially in sight and hearing do we notice these 
concomitant feelings. They are the elementary factors of 
the aesthetic effect. They exist also in touch, taste and 
smell. TJ)is is the tone of the sensation.^ 

The two first mentioned are primitive elements : if we 
suppress them, the third disappears. 

IxTEXSiTY. — We will not take this question up again, 
as it has been already discussed at length under the psycho- 
physical law. 

QuALFiY. — By quality, wc understand the element of 
sensation that remains if we supi)ose the intensity sup- 
pre:NScd. Under relations of quality, sensations may be 
divided into two great classes : 

1st. Sensations qualitatively uniform, presenting one de- 
termined quality, but having all ix)ssible degrees of inten- 
sity. Such are the organic sensations, the cutaneous sensa- 
tions (pressure, heat and cold), and the muscular sensations. 
The last are further divided into two classes : sensations 
of inncr\'ation, i. e., of the exi)enditure of mu.souIar force 
in movement ; muscular sensations pro|KT, caused by the 
state of nutrition, fatigue or lesion of the nnisclcs. 

2d. Sensations qualitatively different ; those of the four 
special senses : hearing, sight, taste, smell. Each species is 
made up of a combination of different qualities, of which 
each may have different degrees of intensity. 

* Gernmo, Gefihldow^Tx. 
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We may suppose that qualitative difierenoes depend im- 
niodiately upon differences of structure. In this connec- 
tion, Wundt enters into tlie histological study of the 
terminal sense organs : for smell, the olfactory cells be- 
tween the epithelial cells that line the mucous membrane 
of the nose ; for taste, the calicular, fungiform, and fili- 
form cells ; for sight, the different coatings of the retina ; 
for hearing, the fibres of Corti ; for touch, the corpuscles 
of Pacini, Meissner, and Krause. 

The excitation, acting upon these terminal organs, gives 
rise to a movement which Is transmitted to the nerve centres. 
But this is done in two distinct ways. In the mechanical 
senses (touch and hearing), the external excitation is trans- 
mitted in the nerve substance in a way very probably 
peculiar to itself, and by a process that corrcsiK)nds, in 
general, to that of the exciting movement. In the chemical 
senses (sight, taste, smell, tcmi)crature), the external exci- 
tation gives rise to a nerve phenomenon entirely different 
from itself, both in its form and its process; although, 
within certain limits, it changes acconling to the variations 
of the excitant. In the first case, there is a direct trans- 
mission of tlie external movement. In the ijccund, the 
excitation produces a fact of a different nature, probably a 
chemical molecular movement. Thus it mav lie said that 
the excitation is felt more immaUittr/i/ in the first than 
in the second csise; in tlie latter, the form of the excitation 
deiiending, in the highest dcgnH?, u|H>n the molecular con- 
stitution of tlie nerves, wliich is unknown. The mei*hani- 
cal senses are evidently the simpler ; and the most geneml 
of all, touch, serves pn>liably as basis for the development 
of the four special senses. 

Wundt places si^ht amonp the chemical senses, though 
recognizing the difliculties which this classification involves : 
he explains in detail the reasons whicli lead him to put this 
Bonae with taste and smell. From the first, tlie excitation 
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is changed in the retina to another form of movement 
''We can not at once define the transformation that takes 
place here^ but it seems proper to call it a chemical a/stion. 
On this supposition, we can account for the easy chemical 
decomposition of the nerve substance and the chemical 
action of light in general. In the lower forms of the 
organ of vision, the photo-chemical action seems to be fol- 
lowed by the absorption of the most refrangible luminous 
rays. These lower forms consist of nerve fibres in con- 
nection with epithelial cells containing a red pigment. 
The same process of absorption takes place in the retina 
of birds, since we find inside the cones touches of red and 
green pigment." It is to l)e remarked also that the diver- 
sity in sensations of light cannot be explained bv the 
simple differences of d^ree in the action of different 
luminous rays upon the retina : instead of different colors, 
we would see different d^rees of light intensity only. 
There must be then other differences in the chemical effects 
of luminous excitations, differences whose nature we can 
not determine. Further, sight presents this remarkable 
property, that all differences in the form of the excitation 
disappear when it is very strong or very feeble ; luminous 
excitations of all kinds are i)erceived a« black if they are very 
feeble, as white, if very strong. Only medium intensities 
produce clear photo-chemical action. And differences of 
photo-chemical action answer to differences of sensation, as 
each species of ray acts in a different way upon the chemical 
combinations of the nerve substance. 

Another question, of very general import and much 
discussed, is that of specific nerve energy. It offers a s|Hx.MaI 
philosophic interest, since it has been broujrht forward by 
many writers as the physiological expression of Kant's 
doctrine of the subjectivity of knowledge. If we admit 
the theory of specific ner>'e energ%% the quality of the 
sensation becomes a function of tlie substance of the 
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given sensor nerve. When we have sensations of lights 
sounds heaty &c, it is not the external impression that is 
reported to consciousness^ but the reaction of the sensor 
nerve upon this impression. This doctrine rests upon 
the fact that each nerve is sensitive to certain determined 
excitations only (the optic nerve to lights the acoustic to 
sound^ &C.) ; and that if we employ an excitant of a general 
character (electricity, &c.) each nerve reacts in its own 
specific form. 

There are several difficulties in the way of this solution, 
and one of them is capital. This is the functional indifier- 
ence of the nerves. To avoid it, specific energy is attributed 
exclusively to the terminal organs and brain. The nerve 
fibres, to cite a comparison much used, are like telegraph 
wires, which produce very different effects (ring a bell, move 
a magnet, &c.) accordiug to the point with which they 
connect. Yet since the terminal organs have simply a 
power of transmission through the nerves, and this docs 
not give rise to sensation, it is the brain distinctly to which 
the si)ecific energies arc to be attributed. Moreover, if 
indeed we allow the terminal organs a part in the phenom- 
enon, still the internal difforences that arise as signs answer- 
ing to peripheral differences must l)e located in the ner\-e 
centres, since the specific sensations come into being even 
after the ablation of the sense oi^ns. There are reasons 
for extending to the central terminations of the ner\'es the 
principle of functional indifference. The differences they 
present arc certainly not as great as those of ner\'es <>f 
different kinds, and yet these, as ex|)criment shows, can lie 
indifferently motor or sensor. It is then a subterfuge 
merely to make the nerve centres the scat of specific func- 
tions ; for these centres arc not well known and one can say 
of them wliat he please. 

The difficulties that this doctrine encounters are greater 
still, if we attempt to explain by it the qualitative differ- 
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enoes of sensation in one and the same sense. Let us take 
sight Aooording to the hypothesis of Youngs adopted 
and modified by Helmholtz, there are three kinds of ncr\*es, 
sensitive to red, green, and violet light But since a lumi- 
nous impression is confined to an extremely small point, and 
never has a definite color in perception, it must be ninin- 
taiued that there is an intermingling of these three kinds 
of nerves on very small portions of the retina : an hypo- 
thesis difficult to believe considering the diameter of the 
rods. Each seems to liave only a single fibre. With sen- 
sations of sound, the difficulties are still greater. 

The two ways iu which excitations undergo change in the 
nerves may be represented in a general manner. In the one 
case the nature of the molecular phenomena does not 
change, while the periodic vibrations increase and decrease 
in amplitude (sound). In the other case, tlie nature of the 
molecular phenomena does change, acconling to the kind 
of excitation (chemical senses). In the two oases it is 
admitted that the molecular phenomenon is traiisnu'ttcd just 
as it enters, throughout the entire nerve, to the brain ; tliat 
the processes in the central cells are different, and tliroutrh 
them different sensations are reported to eonsciousnt^ss. 
Tliis is the only way to accord tlie fact of functional tliflcr- 
ence in the organs with the principle of functional indiflor- 
ence in the elements. On this hypotliesis the ner\'e elements 
have no longer specific functions, for ever}- change in the 
nature of the molecular phenomenon arises from the manner 
in which the elements come in contact amon^ themselves, 
and in the organs of sense, with the external excitation. 

"The point that essentially distinguishes the hyjKithesis 
of sjxxjific energ}' from the foregoing is this, that the former 
supposes the sensation to be determined exclusively by the 
patis over wliich the excitation runs, whik' to us the 
form of the phenomenon is the immediate ground of the 
form of the sensation. It is haixllv neeessa^^' to show 
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that this opinion, even from a psychological point of view, 
is more reasonable. It can indeed be maintained that 
consciousness is determined qualitatively by the nature of 
our organic processes ; but that these qualitative differences 
are connected with local differences of process alone, is very 
difficult to conceive/' 

The theory of specific energies, as Wundt remarks, is a 
physiological echo of the pliilosophy of Kant, of his 
attempt to determine the subjective conditions of knowl- 
edge : this is very clearly shown also by J. Muller, one of 
the principal representatives of tliis theory, in his Elements 
of Physiology. But there is no bond of logical necessity 
between the two doctrines ; and the purely subjective view 
of the nature of sensation leaves the field free as to its 
physiological foundation. It is evident also that tlie discus- 
sion of this theoretical point does not involve the estab- 
lished relation of sensation to external excitation.' 

It still remains to speak of the feeling that accompanies 
sensation ; but this question will be |K)stponed until we 
treat of feeling in general. 

III. 

PERCEPTION. 

Sensation is the content of representation. Compared 
with sensation, representation is a complex fact ; sensations 
arc its constituent elements and it results from their com- 
bination. A representation that relates to a real object is 
called a perception. If it relates simply to an object in 
thought it is a concept of the imaf/ination. Only the first 
engages our attention. 

' Wundt explains at length the facts and physiolopcal problems that 
belong to hearin;r» Gonsidi*red as ty|)e of the mechanical ncnuec and to 
si'jht n« tvpc of the chemical, lie al'so ha* a very interrstin;; criticism 
of Yuui*.^ 5 Uy (>othaus of three priiuilive culois, vol. 1, p. 640^ Stc 
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It would be impoflBible for as to follow Wnndt in hk 
long itadj of tactile, aoditory, and visoal ^ercepdoa^ 
condocted as it is on hia method and invohnng wmuj 
phonological reaalts. We will only attempt to expomMl a 
Mingle point, that in which he is most original ; the answer 
to tliia question : How are our tactile and visual percep- 
tions localized in space ? 

We have seen that there are two theories on this point 
in Germany : those of innateness and experience. Wundt 
mlopts neither the one nor the other. 

Neither of these theories, says he, is sufficient The 
theory of innateness maintains with reason that anatomical 
dispositions are of the first importance, that experience 
exerts only a very narrow influence, that variableness, 
indeed, finds its cause in the physical organism. But it is 
too hasty in drawing the conclusion that since the condi- 
tions are innate, the perception of place is innate also. 
Nor can we refuse to accord, with the empiricist, a very 
large function to experience ; but there is no proof that the 
perception of place arises from it alone. If we attempt, 
by a sort of eclecticism, to unite the two theories, we com- 
mit at least a new error, since, if we maintain that the per- 
ception of space is given to a fixed d^rce, we must still 
maintain tliat experience determines it. If wc intrench 
ourselves in the hypothesis of an entirely indeterminate local- 
isation, related to real space only in experience, we place our- 
selves in manifest contradiction with the very idea of local- 
iiation, since tiiis implies relation to definite points in space. 

Tlie theorj' of Wundt, as we have already indicated it, 
and arc now al>out to expound it in detail, can be summed 
up at the outset thus : Each point of the skin (in touch), 
foch |K)int of the retina (in sight), has a local sign, a pecu- 
liar and especial kind of sensitiveness to impressions : this 
is the beginning of localiiation. Further, these difierent 
inipn'ssions arc aooompouied by movements, and con- 
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sequentlj hj a certain feeling of innervation^vaiying aooord- 
ing to the member and place affected. Neither local impres- 
sions alone, nor movements alone^ can give localization in 
space ; but these two elements^ united by a sort of mental 
chemistry, by a psychological synthesis, form a combination 
which is nothing other than the notion of space. * 

Let us first examine touch on this hypothesis. 

Sensations of touch, pressure, and even of temperature, 
are referred to points of the skin. But this localization is 
not always made with the same d^ree of precision. 

Weber first brought exact and minute research to bear 
upon this point It has been continued since. By employ- 
ing the two methods, of smallest perceptible differences and 
true and false cases, the relative delicacy of the 9enae of 
place in different parts of the body has been determined. 

Moreover, it is easy to show that the skin is not equally 
sensitive in all its parts. If we touch the cheeks and then 
the palm of the hand with one finger, exerting each time 
the same pressure, the sensation seems, notwithstanding, 
different in the two cases. It is the same if we compare 
the palm and the back of the hand, the chest and the back, — 
in a word, any two parts of the skin distant from each other. 

And we find, on close ob6er\*ation, that two points nearer 
together on the epidermis, still differ as to the nature 
of tlie sensation produced. If we pass from one point of 
tlie skin to another, we find that there is a successive and 
continued change in the sensation, although the external 
pressure remains constant Sensations produced at cor- 
resi>onding points of the two halves of the body, although 
analogous, arc no nearer alike. And we can not believe that 
these differences come simply from our representing the 
sensations compared as produced at different points. No : 
proceeding with great attention and coni^idering the nature 
of the sensation only, independently of all consideration of 
place, we find the difference as great as before. It is admit- 
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ted, then, that each part of the skm has a determined local 
characteristic, which gives to the sensation a quality due to 
the place at which the impression is produced. The quality 
of this local characteristic varies from one point of the skin 
to another, in a continuous manner, and in such a way that 
\Ve perceive these differences only when the distances are 
sufficiently great. If the external impression is intense 
(yet within the limits of the painful), the local characteristic 
is very clear. It is admitted also, as has been indicated, 
that symmetrical parts of the body have local characteristics 
that are very analogous, but not identical. This hypothesis 
rests on evident analogies in anatomical structure and on 
other physiological facts. 

The local cause of these differences of sensation must 
reside in the peculiar nature of the sense organ, that is, in 
small constitutional differences ; or in the disix)sition of the 
nerve endings. The result is that we recognize the place 
of an impression, provided we have already had experiences 
at this point. 

It remains to examine the second element in perception, 
concomitant movement. Its influence is very great in the 
direction of exactness of localization. The easier the move- 
ment of the part of the body, whatever sense be affected, 
the more precise is the localization. According to the in- 
vestigations of Kottenkamp and Ullrich, the sense of place 
decreases in delicacy continuously from the end of the fingers 
to the hand, forearm, ann, shoulder. In the leg the 
decrease is analogous. This has led Vieroixlt to formulate 
the following principle, which he calls a Imr : When any 
portion of the body moves as a whole, the dcliosic}- of the 
sense of place is always pro]K)rtional to the distance from 
the skin to the axis of movement.^ 

^For more detailis see Vierordt, Die Ahhangigktit der AufhiUlung de$ 
Jtaum>i:nneM Her Haul ton der Bewegliekkeit dcr KorprrthU'^ in the Zeii* 
Khrift fir Biologic, VI, p. 53. 
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Finally, habit has yet a further influence on the exact- 
ness of localization, as is seen in the case of those who are 
born blind. Fatigue or a lowering of temperature makes 
the sense less delicate. Diseases of the brain and spinal 
cord modify or destroy it. A ])atient suiTering from sesthesis 
of the lower extremities felt in the upper i>art of the thigh 
impressions made low down upon his 1(^ or upon his foot 

The theory of tactile perception ought to explain the pro- 
duction, in a given organization, according to psychological 
laws, of an order of tactile sensations in s])ace. All obser- 
vations show that movement is a factor of the greatest 
importance in this order of perception. Language itself, 
for example the word "touch," implies movement of the 
feeling i)arts. Such an influence of movement upon tactile 
perception can arise only by means of the sensation of 
motor innervation. 

Tlie feeling of innervation combines in all ]X)ssible wa3r8 
with tactile sensations. Tactile sensations arising from 
pressure ujwn the tissues of any |xirt of the body are in- 
variably associated with the movement of that ])art, and 
there is a constant relation in dc»grce of intensity between 
the motor and tactile sensations. It is probable that the first 
notion of place arises from this combination : it is Ute differ^ 
entiaiion of the parts of the body acconUng to their situation 
in spaee. The more easily these jiarts can be brought into 
contact one with another, the more clearly can they be dis- 
tinguished one from another. 

It is clear that when we distinguish the movement of 
the arm from that of the head, it is by means of a quaHtO" 
tire diffi»ronce in the aix!om|ianyin<^ sc^nsations. Further, 
experiment shows that if the sensibility of the. skin be 
destroyiM], the notion of the position of our liml>s in siiacc 
is stmnt^cly altered, a fact that is e.xplainiH] by the close 
connection of tactile sensation with the feeling of inner- 
vation. 
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According to a well-known psychological law^ different 
sensations which are constantly associated form a whole so 
complete, that if part of this whole be excited, the rest is 
excited also. This law applies to the case before us. In 
fact, tactile sensations and feelings of inner\'ation form an 
indissoluble whole. It may be said that we never experi- 
ence tactile sensations alone, nor feelings of iuner\'ation 
alone ; it is impossible to isolate either of them completely. 

The process, then, in this case, is a paycliic synthesis. " We 
may understand by this expression, the especial combina- 
tion of peripheral sensations, with feelings of central 
inner\*ation, whence results an order of first data in space.^ 
For the i<lca of synthesis ordinarily has reference to new 
properties in the product which were not present in the 
constituent parts. Just as in the synthetic judgment a 
new predicate is attached to the subject, and as a chemical 
synthesis is a combination with new proi)erties, so the psy- 
chic synthesis gives, as a new product, an order of scnsor 
lions in sjhiccJ^ But psychological analysis can give only 
the elements of this combination ; the order in space, as a 
synthesis, is as foreign to our analysis as the properties of 
water are to its analysis into oxygen and hydrogen. 

"The local signs of the sense of touch present a con- 
tinuity of two dimensions, from which it is possible to 
arrive at the idea surface. But this continuitv does not, 
in itself, involve the notion of space. This latter, we 
maintain, arises first from a relation of reaction u)x>n the 
simple continuity of the feelings of inner\*ation. These 
feelings, by their purely intensive variations, ocmstitute a 
uniform mc:isurc for the two dimensions of the IfK-:!! signs. 
The form of tlie surface in which these signs are arranged 
is at first entirely indeterminate. It varies with the form 
of the surface that is felt. But the laws of the movement 
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of the members are such that, iu most of the changes in 
position^ the organ of touch moves in a right line toward 
or from its object Since^ then, the right line becomes a 
determining element, tactile space has the form of plane 
space, in which the sur&ces which we perceive, and which 
cliange as to their curvature, must be referred to three 
right-line dimensions.'' ^ 

The same question arises as to visual space, and Wundt 
answers it in the same way. 

Do we admit that the sensation itself lias from the first 
the form of space? No. In fact, although the sensitive 
elements form a mosaic in the retina, and a part of this 
organ, called the blind spot^ is insensible to light excita- 
tions, yet the field of vision is seen as a continuous whole. 
Now, if this perception of space were immediate, this in- 
sensible portion of the retina would api)ear as a hole or 
break iu the visual field. In expericuce, however, it is 
not so. 

We meet the same two elements again here : 1st, local 
signs ; 2d, movement, and the feeling that accompanies it. 

First the local signs : '' If we hold iu the hand before 
the eye a piece of red paper, and then airry it slowly to 

* Wundt puts the same theory in another form in his Phyfiologie d, 
Afaucken, The perception of space is the ivsult of a /xycAir gyntkeMui 
who(>e elements are, an order of peripheral sensations, and the corres- 
ponding; onler of sensations of innervation. In other words: If we 
sup|Mifiie a series of local impressions, a, 6, r, . . . to lie pohsed thnMigh, 
the p&ssajre from a to 6, from 6 to r, etc., will answer to the elomentarr 
sensations of movement, a, P,y . , ^ which, during the |t:iN(age of the 
serie* of local impressions to the term /, may he summed in a Mmmtion 
A. Neither the series a, 6, c, . . . alone, nor the series «,;),; ... alone, 
can give the perception of co-ordination in space, or the notion of 
place. But the perception of space is due to the recipnical relati«in of 
the two series^ For more details, see Wundt, Btitrage gur Theorie tfrr 
Sinnenoahmfhrntmy, part 3. Ph^*iolo<fif d. AfnMrAm, Fr. tmns., p. 518. 
AfentcKen, u. ThitneeU^ I, p. 233, etc. GrundxA^ d, Pky$iol. Ps^k.^ 1 1, 

p. 27. 

18 
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one^side, the eye remaining stilly the imn^e of the red 
object is projected first upon the centre of the retina, and 
then more and more upon the sides. We notice that while 
this sideways movement continues, the sensation of red 
undergoes successive changes ; the color becomes first 
deeper, then a little blue ; at last the red object appears 
entirely black. Analogous changes can be produced with 
any color, simple or composite. EWdently the explanation 
of this phenomenon is that the different parts of the retina 
are differently sensitive." 

As to movement and the part it plays, Wundt first 
introduced it as one of the primitive elements of the visual 
field. 

The following are the arguments he brings forward on 
this point :^ 

1st Vertical distances appear greater than the same hori- 
zontal distances ; the relation between them is about 4.8 to 
4. This is also the relation which holds l)ctwcen tlie forces 
which move the eye horizontally and vertically ; a relation 
that is determined by tlie arrangement of the muscles. 

2d. We can distinguish a difference in the length of two 
lines when they differ by 1^9. The difference in the move- 
ment of the eve in this case is also 3^9 of its entire linear 
movement. 

3d. The smallest absolute distance perceptible and the 
feeblest movement of the eye, to be appreciable, are in exact 
agreement ; they answer to an angle of one minute. 

4th. In cases of paralysis of the abductor muscle of the 
ball, as we have already said, objects seem to be situated 
farther away. The distance seems longer because the mus- 
cular contraction must be greater to execute the same 
movement. The {xitient sees an object farther off than it 
really is, an<l when he wishes to grasp it, grasps the space 

* Pkj/moiogU der Mttuckem, Fr. tnms^ p. 517 ; Menaeken u, Tkienedt, 
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beyond. After very great eilort, ii'j cau accustom himself 
to it aud regulate liis movements.' 

So^ tlien^ we have in the sensation that accompanies 
movement, a real measure of the intensity and extent of 
that movement 

In truth, the process here is the same as in the rise 
of the order of tactile sensations in space. The local 
signs of retinal sensation form an indissoluble combination 
with feelings of innervation whose intensity is variable. 
The point which distinguishes visual sensations is that this 
combination is referred to a single point, the centre of 
the retina. This reference, facilitating the exact measure- 
ment of the field of vision and making the functional union 
of the two eyes, in binocular vision, poss>ible, has its ground 
in the laws of movement. Inasmuch as these laws belong 
to an innate central mechanism, we cau say tliat the indi- 
vidual is born with a completely developed tendency to 
give his visual sensations an immediate order in space. 
However short be the time that elapses between the first 
action of the retinal impressions and perception, we must 
nevertheless interpose a paychologicaUy determined fact, by 
means of which this perception is realized. 

For tactile perception, this fact cau be considered a 
sipiUie.<tis, since the resulting product presents new proper- 
ties, ditlerent from those of its sensible components. 
This synthesis consists in measuring the quantitative 
variations of |)cripheral sensation by the intensive varia- 
tions of feelings of innerx'ation. Tlie eye can move in 
two principal directions (a)x)ve and below, to the right 
and left) and between these, in all ix>v<ible directions, each 
l)osition c()rresix)n<ling to a given combination of the sensi- 
tive elements. When the eye moves, the image of each 
point {x^rceived moves also uixm the retina ; the local signs 

' For more detail mv aUiTe, clup. IV. 
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are modified in a determined waj, and thus is formed the 
notion of a continuity of two dimensions. ^ But these dimen- 
sions are not homogeneous, since the local signs are changed 
in an especial way for each change in direction. The fed- 
ings of innervation that form a continuity of (me dimension, 
serve to measure, in all possible directions, the continuity 
in two heterogeneous dimensions, and to refer it to a homo- 
geneous continuity in two dimensions, f.e., a gurfaoe. Thus 
the monocular field of vision is formed.'' 

In the case of binocular vision, the combination of the 
local signs with feelings of innervation is variable. Sup- 
pose a sign a of the right eye combines with a sign a' of 
the left, both answering to a point 10^ left of the point 
of vision. To this combination a a' there will correspond 
a feeling of innervation of 10°. Now if a combine wth 
another sign a' only 5° to the left, the combination a a' 
corresponds to another feeling of innervation made up of 
convergence and conversion to the left;. The synthesis here 
b more complicated, and the fact of perception may be 
decomposed into two acts : first, that by which the position 
of a given point a is fixed in relation to the visual i)oint, 
due to the local signs and feelings of inner\'ation of the 
first eye ; second, that by which the position of the visual 
point and the point a is fixed in relation to the seeing 
subject, due to the added influence of the secoud eye. If 
we consiilcr the monocular field of vision as a plane, certain 
{mrts of this field may stand out from this plane in conse- 
quence of the addition of the second eye. This plane 
changes into a surface of another form, varj'iug according 
to the special conditions of the case. To illustrate this by 
n comparison, suppose — as is the case in monocular vision — 
a fixed |)oint and a right line proceeding from it, capable 
of moving in all directions ; by means of this twofold 
up[)aratus we may construct only one simple surface, a 
plane, provided the line is infinite. Suppose now — as is 
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die case in binocular vision — two fixed points and two right 
lines^ in constantly varying direction, whose points of inter- 
section can give a surface ; by this fourfold apparatus we 
may obtain a surface of any form whatever. 

Remembering that Wundt calls each sensation a conclu- 
sion, we may say with him : The synthesis of two series of 
conclusions (impressions of sense and sensations of move- 
ment) in a single conclusion gives space. This s>^the8is 
he likens to chemical combination, ** Just as in chemical 
synthesis, new properties arise from the combination of 
certain elements, so the psychic synthesis gives a new 
product which is the order of elementary sensations in 
space. And, while the elementary sensations are given us 
by psychological analysis, the notion of space can not be. 
because it is the result of their synthesis." 

IV. 

THE GENERAL NOTION. 

Composite psychic forms arise from simple perceptions. 
They may be divided into three classes : complex notions ; 
general notions ; fomLs of intuition, t. e., time and ^iKice. 

Notions or complex perceptions arc formcil by the union 
of simple perceptions of different kinds. The greater part 
of our representations belong to this class, since they cor- 
rcsix>nd to real, concrete, complex objects. 

General notions are formed from a certain number of 
simple i)eroeptions which are analogous to one another and 
agree largely in their elements (example : man, tree). As 
every [isyehic state is the more easily reproduced as it has 
alreadv l)een the oftener in consciousness, it results that 
these analogous elements must possess great reproductive 
force. A sense impression will a\i'ake elements that have 
been already often reproduced. " The laws of reproduction 
buffiee to explain the genesis of the general notion, and 
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there i2> no reason to attribute it, with the old psychologji 
to a special faculty of abstraction." 

The author distinguishes the general notion from the 
concept {Begrif)} The concept has no place, as sensa- 
tion and perception, as a determined psychological form. 
It has in consciousness a single substitute: a word, 
spoken or written. This explains the fact that the abstract 
concept is not found with the animal or young child, while 
the general notion is. The general notion is, properly 
speaking, only a schema of the particular notions that it 
includes. The concept is something more : it constitutes 
scientific knowledge and gives law to phenomena. It 
is, says Wundt, a jTostniaL " When we resolve a general 
notion into its final elements, we see that the more extended 
this notion is, the more insufficient is its comprehension of 
the objects entering into the schema. We remark at the 
same time that however indeterminate in its compass the 
general notion be before it is resolved into particular facts, 
still each of the elements it contains may be changed with- 
out destroying the general notion. Thus tlie postulate of a 
general notion is ])ro<lu('ed which ; 1st, contains the elements 
common to all the particular subordinate conceptions, and 
2d, can be extended, if ix)mpletely resolved by analysis, to 
all these ])articular conceptions. It is a postulate of this 
kind that we call a coiK«pt." 

Wundt distinguishes empirical and abstract concepts. 
The first includes a sum of general notions, just as the 
general notion includes a sum of particular notions. 
Common experience alone is sufficient to form it (for 
example, the concept man) ; but it is vague, without pre- 
cision or scientific rigor. An ultimate process of mind 
forms the alistract conct»pt (cause and effect, means and end, 
quantity, number, necessity, Ac), so called because they go 

^OrynlzSye, II, p. 310, and }fauirhtn u. ThienerU, l«ct. 25-2G. 
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bejond experienoe^ and are not immediately applicable to 
the objects of observation^ internal or external. The difier- 
enoe in these two orders of concepts is one of d^ree. " We 
call a concept empirical which includes a limited group of 
phenomena ; abstract, when it includes several groups." 

The forms of intuition, time and space, arc related to the 
general notion as well as to the aincept. On the one hand, 
they set out from particular })erceptions, since they corres- 
pond to the entire impression of the iutemal (time) or the 
external (space) order of representiftion. On the other hand, 
this order Ls itself wanting in the representation : time and 
space are then postulates, as concepts are postulates. They 
differ, however, in tliis, that a simple sign can not represent 
them : they are transformed in consciousness into a jxirticular 
lapse of time and a particular length of space, which become 
sensible substitutes for time and sixicc in general ; and it is 
because they are thus connected with jxirticular representa- 
tions tliat common sense and the old philosophy, with this in 
view, considered them indei)endent existences, embracing 
all things. 

Time, — The intuition of time arises from a succession of 
varial representations, each of which remains disix>sable in 
consciousness, when a new representation enters. It con- 
sists less in tlic real reproduction of representations than in 
the representation of tlieir |K)ssible reproduction. Psycho- 
logically, this takes place when each representation, dis- 
api^aring from consc*i<>usncss, leaves a trace, a certain eflcct, 
which |K»rsists with the now ropi*csentations that enter. 

Let us take the most simple case. Originally the idea 
of time finds a condition indisiicnsable to its genesis in the 
succession of scmisc impressions. Ijd us sup|)ose a ciHiscious- 
ness free fnim all other representations ; and receiving only 
regular acoustic impressions, for example, the swinging of 
a pendulum at regular inter\-als. The first beat has its 
flaci) in consciousness; its image pentists until the second 
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follows. This reproduces the first immediately. By vir- 
tue of a general law of association^ identical or analogous 
states of consciousness excite each other. But at the same 
time the second beat encounters the image that has persisted 
during the interval. The new beat and the image are re- 
ferred to the first perception, and to it the repeated impres- 
sion gives its original intensity, while the image remains in 
a state of memory. (Consequently, the present perception 
is immediately distinguished from its image. We have in 
this simple fact all the elements of the idea of time : the 
first sound is the b^iuning ; the second, tlie end ; the 
image, the interval of time. At the instant of the third 
impression, the notion of time exists entire, all at once, since 
the three elements are given simultaneously : the second 
impression and the image immediately, the first impression 
by reproduction. But we are conscious at the same time, 
of a state in which the first impression existed alone, and of 
another in which the image existed alone. This state of con- 
sciousness constitutes the notion of time. 

The question has been put under its simplest form. But 
more complicated cases sup])ose the same fundamental psy- 
chological process. Tims the last point may be different 
from the initial point; there may be, between the two 
points, not a (xiuse but a series of other impressions, etc. 
In these cases one of two things hapi^ens, at the moment 
that the final impression is made : either it is analogous 
to the initial impression, when the pn)cess is as al)ove, 
and we have a detcnninate idea of the lapse of time; or 
there is no occasion fur a reproduction, when we have an 
indeterminate idea of the lapse of time. 

Space. — We have already spoken of the genesis of the 
concept of space. We have seen that its characteristics are, 
plurality, continuity, and homogeneity of dimensions ; that 
the idea of space arises from a synthesis by which tlie 
heterogeneous continuity of two dimensions formed by local 
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signs, is referred to a homogeneous continuity by means of 
sensations of innervation^ which are continuous, but of one 
intensive dimension only. We have seen also, that, by vir- 
tue of the laws of movement, the right line scr\'es as elemen- 
tary measure of space, and that, from these diverse conditions, 
the concept of plane space of three dimensions is formed. 

The pure intuition of space is a concept which always 
assumes the form of particular representation, i. e., of an 
object in space ; and as the existence of an object in space 
supposes other extended objects besides itself, it results that 
space as a concept, like time, is unlimited. 

Wundt's considerations on the concept of space, afford, 
according to the hypothesis of imaginary geometr}', ground 
for considering ordinary geometry a particular case of a 
much more general science. ** Investigations in imagi- 
nary geometry, from the side of mathematics, conduct to 
results analogous to those reached by our physiological 
analysis. These investigations show that space, considered 
as a continuous diversity of homogeneous dimensions, is a 
general concept of which our intuition of space is a par- 
ticular form. On the other hand, physiological analysis 
shows that the })articular form of plane space of three 
dimensions has its ground in the determined conditions of 
our organism. But mathematical considerations can not 
lead us fiirther. We cannot conjecture, as Zcrllner has in 
his book On tiic Nature of OomHSj that the ultimate world- 
space IS of varying curvature. For, whatever view wc 
hold as to the relation of our representations to the real 
world, we can never justify the assertion that real things 
should be represented in a form in which wc are not aUc, in 
a general way, to represent them. Scientific theories of the 
nature of matter may put very various constructions upon 
the appearances given us in immediate perception ; but they 
can never establish h>'potheses which do not confonn to our 
general intuition of space and time. The reprcsentable can 
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never be derived from the irrepresentable. The imaginary 
forms of space have a real value in a oertaiu seuse^ in as 
far as space is the form in which we represent diverse con- 
tinuities ; but we have seen that there are continuities (for 
example, color) which can not be construed in ordinary 
space." 

As to whether space is merely a subjective form of 
thought, or has also an objective reality, this question does 
not belong to psychology. As an empirical science, psy- 
chology asks how we can perceive things under this form, 
but nothing farther. 

V. 

UNITY OF CJOMPOSmON: APPERCEPTION. 

In his early works, and even in the first edition of his 
PhysidogUiche Psychologie (p. 714), Wundt took a position 
that is worth recalling. It may be stated thus : at the base 
of all psychic phenomena, there is unity of composition ; all 
arc reducible ultimately to conclusions. 

Thought — understanding by this word a state of con- 
sciousness in general— can be considered as to its form and 
as to its nature. 

In form, thought sustains the condition of time. Ever}^ act 
of thought has measurable duration : we arc not able, more- 
over, to have two states of consciousness at once. Internal 
observation presents a false ap])caranccof sinuiltancousness, 
the error arising from rapid succession. It is one of the 
numberless cases in which observation alone deceives us, 
and ortlinary facrts readily explain the illusion. When the 
smith strikes red hot iron with his hammer, we see the 
spark fly before we hear the blow. AVhen the physician 
bleeds a patient, he often sees the blood flow before the 
lancet has penetrated the skin. These facts, as well as 
scientific inquiry into the duration of pychic acts, show 
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that we can not think two things at once. They show fur« 
ther that in this rapid sucoession which we take for sim- 
ultaneousness^ the second phenomenon may be perceived 
before the first, for it is evident that the stroke of the 
hammer precedes the sparky and the slip of the lancet, the 
drawing of blood. These facts, and others like them, 
have, says Wundt, a psychological significance ; they are 
the expression of an internal fact, the oneness of thought. 

In its ultimate nature, fundamentally, thought may be 
reduced to a single fact : reasoning, inference {Schllessen). 

There is, in all mental phenomena, however varied and 
diverse they may be, oneness of composition. Sensa- 
tions of every kind, judgments, ideas, feelings, etc., are 
reached by reasoning, are the results of inference. All 
differences arise from different degrees of complexity only 
in the original act, and from the diversity of the materials 
that enter into it ; so that the mind, thus interpreted, may 
be defined as a thing that reasons. 

This is Wundt's fundamental position. However ob- 
scure and unex|)ected it may be, we beg the reader to accept 
so much on trust ; only after he has read the author, can 
he accept or reject it, with projxjr knowledge of the case. 
Yet, to simplify his task, we will try to indicate in some 
detail the course that Wundt pursues. 

All jisychological data are referable ultimately to a 
single fact: sensation. The most simple sensation is to 
Wundt a conclusion. What does a conclusion supi>ose? 
Premises. What arc the premises here ? Facts absolutely 
unconj^'ioiLs, of physiology and the ner\'e processes. There 
IS, then, this difference Ixitweeu onlinar}' reasoning and 
simple sens;ition : in the former, l)oth promises and con- 
clusion are conscious acts ; in the latter, the premises are 
physiological states, and the conclusion alone a state of 
f*onsciousness. It is generally s:iid, to think is to judsre. 
Wundt maintains, on the contrary, tliat the act of judging 
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18 not original ; that as a conscious state, it presupposes a 
series of unconscious states ; it is a term of the operation, 
not the whole ; this latter, the reasoning process, is a syn- 
thesis of premises. 

Wundt applies the same method to all the forms of 
psychic activity. Each higher form is a conclusion for 
which lower forms are premises. So that, complex phe- 
nomena being referred by analysis to phenomena more and 
more simple, these to sensation, and sensation to the ner\'e 
processes, we are led to seek the hidden law of all psycho- 
logical phenomena in the unconscious, that is, in the do- 
main of physiology. 

This throws light upon the analyses that follow. 

^' In order to understand well the connection of the 
internal laws of thought with their external manifesta- 
tions, we must have their essential elements well before us. 
Now the elements of thought are ideas, judgments, con- 
clusions. Ideas and judgments form a stable domain, 
embracing science and all knowledge. Conclusions are 
the means by which we give value to this domain, and 
without which all our ideas and judgments would remain 
unproductive capital. We will see that conclusions are 
essential to thought, consideriug the manner in which judg- 
ments and ideas are formed." 

It is indisputable that the formation of any judgment 
whatever — ^the Hon is an animal — presupposes a great 
number of antecedent mental acts. Not to enter into an 
analysis that would be very loug, and which the reader, 
upon reflection, will supply, we will offer only a few re- 
marks. I can know that this object is an animal only 
after I have compared it with a great number of other 
objects, similar or diflereut (plants, stones, liquids). Elach 
object is characterized by a certain number of marks or 
qualities peculiar to itself; and the comparison of two or 
more objects can take place only when the marks of the 
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objects oompared are in part similar, in part different A 
judgment is the result of such a comparison of different 
things by means of their characteristic marks. 

Every judgment of this kind, founded upon a consid- 
erable sum of experiences, arises, then, from a great number 
of antecedent judgments, of which some are affirmative, 
others negative : for we determine a thing by saying at 
once what it is and what it is not And each of the ex- 
periences that serve as basb for the entire judgment^ is 
itself a judgment, since, when I wish to express an experi- 
ence, I must give expression to a judgment But these 
judgments passed on given objects, have no bond of 
connection among themselves. In order that they may 
conduct me to a final judgment which shall comprehend my 
entire intuition of the object, it b necessary that some bond 
unite these scattered marks. How is this connection made ? 
Do my exix^rieticcs remain a scattered aggr^ate ? Or is 
there something which unites them profoundly? We know 
only a single form in which judgments can be bound to- 
•r Hher ; it is the rmsoning process} The conclusion unites 
a certain number of given judgments in a new judgment. 

AVhat is the nature of this reasoning process? It is an 
induction, for it proceeds from the particular to the general. 
Wundt is here in full accord with Stuart Mill. He remarks 
tliat all deduction supposes a previous induction, since tlie 
principle that serves as basis for the deduction must be the 
result and condensation of a mass of antecedent experiences.' 

' Raiaohmemeni — translated aometimei alao eone/itf urn : the two ideas 
are included in the corresponding Crerman word Sthlunen, — ^Tr. 

^Menteken u, TkieneeU, I, lect 4. Wundt remarks that indacti?e 
as deductive reasoning rests upon three points : 1st, judgments or 
affirmative facts (such and such a man is dead) ; 2ri, judgments or 
negatiTe facts (there is no example of a man who dies not) : with- 
out these latter, the affirmatire facts, howerer great their number, nre 
Taluelew ; 3d, the general oondusion, serriqg, in its torn, as basis lor 
deduction. 
19 
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These judgments of experience,— which are, at the same 
time, particular, and from which we draw the laws of nature 
and of thought — seem to be the original elements of our 
knowledge. Yet it is possible to pursue the analysis further 
and show that they are composed of yet simpler elements. 
In &ct, there is no judgment, however simple it be, which 
does not suppose some previous act of thought. But if 
I resolve a judgment into simpler forms and these into 
yet simpler, what result do I finally reach? Primitive 
sensation. Every object is given mc as having such a 
color, form, as undergoing such changes, &c., &c. In 
short, the ultimate marks, those at which we are obliged to 
stop, are everyivhere and always perceptions of sense. 

" But every perception of sense is itself a judgment of 
experience, the simplest of all such judgments. What I 
see is white, red, brilliant, corporeal ; these are judgments 
of experience, data of sensible intuition. Are these 
primitive acts of thought or do they snpjwse others ? 

" When I am conscious that what I see is red, I thereby 
distinguish it from yellow, green, blue, &c. I distinguish 
likewise a sensation of light from a sensation of sound or 
touch. How do I make this distinction ? Evidently by 
means of definite marks that the object possesses in my 
sensation. These marks agree in part, differ in part. Thus 
objects that are red, yellow, green, &c., agree in certain 
marks and differ in others, as sound, smell, &c. But we 
have seen that each of these marks is nothing more or less 
than a judgment. Every jx^rcoption of sense, then, results 
from a mass of judgments, partly affirmative, partly nega- 
tive, and the perception itself is nothing else than a con- 
clusion drawn from those judgments. 

'* This leads us farther. The original act of thought is 
not the judgment that exists in the immediate intuition of 
sense, but the judgment that expresses the especial mark nf 
the sensation. How is this really primitive judgment 
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formed ? It has a property absolutely peculiar to itself and 
it can not be expressed. Neither words nor thought can 
grasp it We know nothing of it, except that it exists. I 
know^ indeed^ that the sensation red is distinguished by 
marks from tliat of blue^ green^ &c Wliut are these 
marks ? This is absolutely unknown. We can not discover 
these marks either by the most profound reflection, or by 
tlie most minute research into the conditions under which 
tlie sensation is produced. We know, indeed, that et her undu- 
lations of a given amplitude, falling upon the eye, produce 
the seasation of red. But these undulations are not the 
marks by which we distinguish red from other colors, since 
we made this distinction long before we knew that light 
resulted from undulations of ether." 

These primitive judgments present, therefore, such a char- 
acter, that their exi.<!ftence can not be doubted, and yet that 
their content, their fundamental constitution, remains entirely 
unconscious. *^ Conclusion, not judgment, is the Ix^inning 
of thought." A judgment, as a state of consciousness, exists 
only in consequence of a process of reasoning. So that we 
may say "the conclusion is knowledge that becomes ((jui tte 
/aiV), the judgment is knowledge tliat us reached ^^ {fjui ed 
faiic). 

It remains to account for the third form of thought : the 
idea. It results also from the reasoning process. If I take, 
for example, the idea man, I ol)ser\'e that it presup|)osQ« a 
numlx^r of ox|)erimental data, each of which is chara(*tor- 
izcd by a mark : he is of such a form, he moves, he thinks, 
&c.f &c. These are the judgments that make up my idea 
man. Rut tlie idea does not result from the simpk' juxta- 
position of these judgments ; for if tliis were the case, the 
idea would l)e simply a sum of marks, and a sum of marks 
no more constitute an idea than head and limbs upon a tnmk 
constitute a man. The idea arises fnnn the fusion of all the 
marks into unit V. And whence comes this fusion? Evi- 
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dently from the one form of mental activity by which w€ 
have power to bind, to unify, t. e,, the reasoning process. 

It has been remarked that, in this reduction of all the 
forms of mental activity to one, Wundt is not in accord 
with the common doctrine ; and he has himself observed it. 
" We have shown that the true series of psychic acts is 
altogether different from that generally supposed. We do 
not admit first ideas and from these judgments and then 
conclusions ; but thought commences with conclusions, and 
they conduct to judgments, which in turn give ideas." The 
activity of thought consists in the reasoning process alone ; 
all the rest is a result, a product. So he establishes the 
unity of composition of thought. All mental activities and 
faculties are finally reduced to a single form, and this form 
is essentially a succession. All mental phenomena are referred 
to a logical operation (the reasoning process). 

These are the general characteristics of the fundamental 
position of the author. In the second edition of his Psy- 
choloffie he places the unity elj^ewhere, in a psychological 
state called by a term borrowed from the philosophy of 
Leibnitz: apperception? 

In the come and go of internal states, we are more or 
less clearly conscious of an activity whicli we call attention. 
Internal observation teaches us that this activity does not 
attach equally and at once to all states of consciousness, but 
that it is sometimes exerted in a liigli degree. Consciousness 

> Grundzugt : I, p. 218 ; II, p. 205, Ac, 384, 302, &c. M. Wundt writes 
to us on this 8ubjei't that he docs not now consider the hyixtthesis oC 
unconscious reasoning as more than a general exprewion, for which, in 
actual states of knowle«lgc, the prricefsses of association and apjierccption 
mut^t be substituted. Ever}' fisychicul process may take m logical form ; 
but this form is not the process it!>elf ; it is a popular war of expresriny; 
clearly that it is psychic prooe^ses which are emphasized in thb caM. 
For a complete stu<ly of apperceptitm, see an article by M. H. 
Ls.chelier, " Psy<-ho*<»pi»-al Laws in the School of Wundt.** {Rfvue phit* 
otoph'.Que : Feb., iStfO.) 
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has been called internal vision. Adopting tliis figure, we 
may say that all the representations of consciousness at a 
given moment are in the visual fidd of consciousness, and 
those to which the attention is directed are at the visual 
poiid. ^^The entrance of a representation in the visual 
field, is perception ; its appearance at the visual point, is 
apperception." 

Apperception is passive or active. Passive precedes active 
apperception. Api)crceptiQn which by necessity attaches 
to a strong representation is passive. Active apperception 
arises when several impressions enter into conflict It is, 
then, in general, an activity opposing certain states of con- 
SQiousness, sometimes passively determined by a controlling 
excitation, sometimes appearing as active choice among 
different impressions. Its function in both cases is to rein- 
force the central excitation. The boundary between the 
two cases is indeterminate. The preix)nderance of a single 
excitation suffices to give passive form to the apperception ; 
the presence of another excitation of the same intensity 
gives it active form. 

We must believe, moreover, still denominating appercep- 
tion the visual |K)int of consciousness, that we here arrive 
at a principle of unity in the order of knowledge, as also 
in the order of action. Ap|X!rccption is the primitive ftimi 
of will. We will study it later (§ X) under this new as|HX!t. 

Wundt applies this theory of apperception to an 
anatomo-physiological hypothesis, indicated briefly as fi)I- 
\o\x%. He thinks that the frontal regions of the brain are 
concerned in the physiological phenomena which accompany 
the apperception of sense representations. As long as the 
central excitations remain limited to the sense centres, 
properly so called, we have simple perception ; but their 
apperception is always connected with a simultaneous exci- 
tation of the elements of the central region. Each act of 
apperception is accompanied by a determined physiological 
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process : cue of the clearest examples is the sensation of 
effort that accompanies intense apperception. With this sen- 
sation, probably central, muscular tension is often combined, 
to be referred necessarily to a simultaneous motor excitation. 
Let us suppose the organ of apperception to be joined to a 
double system of conducting ways : one centripetal, transmit- 
ting centrally sensor excitations from all the organs of the 
body; and the other cerUnfugal, transmitting impulses issu- 
ing from the frontal r^ion to the sensor and motor centres. 
According as impulses are transmitted to the sensor or to 
the muscular centres, the result is tlie ap])erception of sensa- 
tion or the execution of voluntary movement. Very often 
the two operations take place together : we perceive a repre- 
sentation and execute, at the same time, an external act that 
corresponds to it The conducting ways which proceed 
from the organ of apperception are connected in each of 
two principal directions — centrifugal sensor and centrifugal 
motor— directly with the sensor and motor centres, and indi- 
rectly also, by means of intermediate centres, that repre- 
sent,' in certain complex functions (articulation in si^eech, 
writing, etc.), nodal points of transmission. 

It remains to s]Kak of the role of apperception in the 
association of simple ancT composite states of consciousness. 
This point will be treated in the next chapter, in connection 
with the discassion of the duration of psychic acts. 

VL 

FEELING. 

To consider the feelings, we must revert for a moment 
to sensation, and examine its third characteristic, 6]X)ken 
of alN)ve, and post|K)ned until now. As we have seen, 
it is only in abstraction that a sensation has two charac- 

> Oruntbwje^ I, 218. 
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teridtics — iDteusity and quality ; in reality, every sensation 
is conscious to a living being and lias consequently a tone. 

The feeling or tone of sensation is either agreeable or 
disagreeable. Pleasure and pain are contrary states, cither 
of which is transformed into the other when a point of 
indifference is travei'sed. There are sensations at this 
point which have no tone, are accompanied by no feeling. 
Since the relation of sensation to consciousness is continu- 
ally varying, this point of indifference answers in general 
to an easy state of transition to pleasure or pain. Yet 
there are many sensations whose accompanying feeling is so 
feeble that they seem to play always about the point of 
indifference. With others, the feeling is so strong that 
it hides the sensation. The former are sensations properly 
so called. 

Since feeling is a relation to consciousness, that is, a con- 
tinual change of state, it is open to exact analysis in a much 
less degree than the other elements of sensation. In a good 
historiciil rcaume Wuiidt reduces the hyix)tlicscs hitherto 
advanced on the nature of feeling to three. 

Aceonling to the first, held by the most noted thinkers, 
from Aristotle to Kant, feeling is an immediate atlcction of 
" the soul," caused by sensation. All the doctrines of this 
griHip find, more or less, in feeling an element of knowledge. 
But exi)erience tells us nothing of pleasure or |)ain of ^' the 
soul;" it gives us knowledge of states of consciousness 
only ; we jK^rceive our feelings as immediate affections of 
cons<Mousness, and there is no reason for substituting tlie 
metaphysical concept soul for the empirical concept con- 
sciousness. 

Awonling to the second, represented by IIerl>art and his 
school, feeling results from a rcciproc<d relation between 
sensations or ideas: it is not a primitive state. Kccipixxtil 
antagonism of sensations gives rise to the feeling of pain ; 
their reciprocal union to the feeling of pleasure. This 
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theofy involves a great difficulty : it does not explain the 
simplest form of feeling, that which accompanies sensation ; 
for, in this case, there can be no question of reciprocal relation 
between ideas. It is applicable only to the more complex 
feelings, notably those of the aesthetic order. 

According to the third, held by the author, feeling is the 
subjective complement of sensation and the result of an 
iuterual activity : apperception. We will approadi nearer 
the truth if we conceive the relation in this way : in the 
indissoluble whole which we call a sensation involving 
quality, energy, and some shade of feeling, the shade of feel- 
ing is the element that sustains no direct correspondence 
with the objective conditions of the excitation. 

If we give this last expression to the relation sustained 
by the tone of feeling to the other elements of sensation, 
the thought is suggested that we ought to find in the tone 
an intimation of a process more central than that which 
pertains to the quality and energy of the sense excitation. 
In fact, sensation, however simple a process it may seem, is 
complex both from the physical and from the psycliical 
side. And since we are absolutely incapable of saying any- 
thing touching sensations that are not perceived, the act of 
ap])erception constitutes an element inseparably connected 
with all the sensations offered for psychological examination. 
Thus feelings of sense become immediately intelligible, 
uiuler all the influences to which they may be subjected, if 
we con.sidcr them as viodcn of reaction, exerted through the 
iuiivUy of apperception^ ayaind sense excitation. 

This suppo2>ition explains at once, in the most simple 
way, the niultiplicil |>sych()logi«il conditions of the torn* of 
sensation. Ap|X}rception di'iiends, on one side, upon exriia- 
tion experienced, on the other, upon the state of conscitms- 
ness as a whole, in such a way that it is determined by the 
combined action of present impressions and past memorii*s. 
Apperception is an internal activity, and thus the subjective 
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value we attach to the tone of each feeling is explained. 
Finally, this internal activity must be absolutely the same as 
the efficiency of the will; and this explains the fact that the 
direct perception of feeling inclines us to attribute to it 
some relation to the will. In order to write and explain 
more clearly what we feel within, in pain or pleasure, it is 
better to call pleasure an aspiration or tendency toward an 
object and pain a disinclination or repulsion from it. In 
our descriptions we continually confuse feeling, instinct, 
determination of the will, because all these states are really 
connected, and are separate only in our psychological abstrac- 
tion, and because apperception exhibits in the play of exter- 
nal impressions, sometimes a passive and sometimes a spon- 
taneous activity: in the first case we speak especially of 
feeling, in the second, of instinct, desire, and will. 

At the same time, the proi^erty, common to the feelings 
and all analogous states, of moving between contraries, 
indicates inmicdiatcly their relation to the will. When 
the will is full-grown, develoixxl, this op])osition finds 
expression in the fact that some sensations arc voluntary 
and otliers involuntary. Now the excitations called plcji- 
sure and ])ain which op{)ose the activity of apix^rccption, are 
necessarily anterior to this opposition between the volun- 
tary and the involuntary. 

The psychological relation of the feeling in sensation to 
the process of apjKrception must determine our conception 
of the fundamental physical Ixtsis of this ]>rocess. The 
intensity and quality of sensation dci)end directly uiK)n the 
processes of excitation produivd in the sense centres, and, 
further, since they are nicasural in terms of their rwiprottil 
influence, upon the activity of ap]K'rception, which fimls 
expression in the law of relation. But the tone of feeling 
is present only in as far as the sensation is perceived. It 
must be considered then directly as the subjective or pvchic 
side of the more central process which is connected with t!.e 
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central sensorial excitation, when the activity of conscious- 
ness is turned toward this point. The variable energy of 
this reaction of feeling is to be referred, from a physiolog- 
ical point of view, to the mobile states of tlie organ of 
apperception, states that are analogous, in some measure, to 
the changing states of reflex excitability in the inferior 
central organs. 

These comparisons show the psychologist as well as the 
physiologist that the general law of relation which governs 
the perception of the intensity and quality of sensations 
is equally valid for the reaction of feeling. This law 
was formulated for feeling before it was applied to tlie 
other elements of sensation. Daniel Bernoulli, to whom we 
owe its application to the complex feelings, called it the 
** metisura sortie/' and Laplace, interpreting it in the same 
sense, gave it the form of a law of relation between the 
^^ fortune phi/sique^' and the *^ fortune morale.'^ In its 
general tiigniiicance the law is formulated thus : The inten- 
sity of tlie reaction of feeling ina'eases propoHionally to 
relative increments of exciiaiion} 



* In Wumlt's early etudics on sensibiUty, there was m marked tendency 
to refer it in lai^e measure to tlie intelligence. "In every feeling, 
every afleotion, an«l every inclination, there is, says he, an instinctive 
cognition. The feeling, indeed, is identical with the cognition and dis- 
ap|>ears when the latter becomes comtcious. When we say that feel- 
ing is an iu>tinctive cognition, we mean that it rests uncon.sciou>ly 
upon the prtxvsHcs that coa<titute cognition in consciousness- So it 
enters in cunseioiiKncss only as a resnlt. We can never resolve it into 
elements as we can known truth. And the cognition may lie mistaken 
only in so far as there is not a cle:ir consciousness of the logical oper- 
ations from which it flows: hut feeling is always uncert;iin, since we c:in 
never know clearly the metho<1 of its production. Feeling am never 
attain truth ; it can only point it oat ; it shows the way and is the 
pioneer to knowle<lge." M^nM^h-n u. ThienefU^ II, pp. 41-44, also p. 31. 
All knowledge is originally instinctive. Wundt gives examples : the 
penetrating glance of the naturalist and physician ; the experimental 
method instinctively used by tlie alchemists before Galileo^ 6x, (lect 43). 
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VII. 

After haviDg treated of the feelings whose basis is purely 
physical — those which depend upon the state of organ 
and tissue (ainnliches Gefuhl)— the author studies three 
important groups; the aesthetic, the moral, and the religious 
feelings. 

We have seen that, in the order of intellect, the entire 
process of thought consists in the transition from perception 
to ideas or abstract notions, which constitute the limit of 
knowledge. In the order of feeling, the process is analo- 
gous. It is a transition from purely physical affections to 
an idealy which sets limits to the play of the three groups 
of feelings of which we speak. The relation of perception 
to the idea is analogous to the relation of feeling to the 
ideal, except that the former is conscious, the latter, uncon- 
scious. ** Ideal, then, is a wonl which defines the limit of 
the unconscious process of knowledge, as idea tliat of the 
conscious process.'^ As the idea results from a sum of 
marks and from logical operations which are entirely con- 
scious, we can always refer it by analysis to the concrete 
elements that produced it. The ideal, on the contrary, 
does not result from clear o])crations, and can not be re- 
solved into a given sum of predicates : hence it has an 
indeterminate character, and we denominate it ** infinite." 
The task of the sciences, adds Wundt, is to transform all 
ideals into ideas. 

His theory of the ideal, as we see, is not at all mystical, 
and the same mav be said of his aesthetic as a whole. It 
rusts u|K)n geometry an<l physics. Evidently only a rough 
sketch of aesthetic is ]N)S(iiblc in the present state of the 
science. Yet, when we read the Optics and Acoustics 
of Ilelmholtz, the memoirs of Fcclnicr on cxpcrimcntid 
iCftihcticSf the works of Zeisiug and Brucke, we see the 
possibility of replacing vague discussion and unoertuiu 
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generalization by a theory resting upon the positive sdenoes, 
the possibility of an aesthetic which will differ widely from 
our present science of the beautiful. We will attempt^ fol- 
lowing Wundt, to indicate some of its features.^ 

In sesthetics two methods are generally pursued : one, 
the speculative, sets out with the idea of the beautiful and 
deduces its laws ; the other, the empirical, sets out with the 
analysis of beautiful objects and works of art, and reaches 
sesthetic laws by induction. H^l represents the former, 
Lessing the latter. The advantages of both are united in 
the experimental method^ which seeks, says Wundt, to de- 
termine the factors and thus the simple elements in any 
sesthetic effect 

Let us take impressions of sight. Here tliere an? two 
factors, the form and color of objects seen. The analyses of 
physicists, Helmholtz in particular, have shown that optics 
afford a solid basis for an a^sthetic of color. We will con- 
sider the former of these elements. Of two very simple 
figures, a square and trapezium, one of which is regular, the 
other irr^ular, the former pleases, while the latter does not. 
Why? Because the former offers greater symmctty. If 
we comjwre a great numlxir of forms, in aifhitecture, sculp- 
ture, jxiinting, and even in living organisms, we see that 
the law of Hymmdry is a fundamental aesthetic fact. Not 
that naked and bodiless symmetrj' is pleasing ; on the con- 
trarj-, the effect results from the pro^wr onlering of a plu- 
ralitv of elements. 

Geometricians discovered, long since, a linear division 
M'hich is valuable in sesthetics. To put the (juestion under 
its simplest form, we are lc<l to ask : if two straight lines 
cut each other at right angles, what is the most pleasing 
relation between the vertical and horizontal sections. If 
this relation is 1 : 1, there is perfect symnietr}'. But there 

> A/tfnicA^it «. Tliienede, II, lecU. 33-36, and Grundsu/je, part 3, ch. 14. 



WUNDT — FEELING. 229 

are other proportions which please: the relation 1 : 1.6. 
What b the mysterioos law that these numbers express? 
On an examination of the figure, we discover it imme- 
diately. Our two lines form a cross, whose vertical section 
= 1, and horizontal section = 1.6. By addition, 1 + 1.6 
= 2.6, the entire line, and we then have the proportion 
1 : 1.6 :: 1.6 : 2.6 (or, to be exact, 2.56). In other words, 
we have this law : The finest effect in vertical proportion is 
produced when the sinaUer section is to the greaUr as the grealer 
to the whole} Zeising, in his New Theory of the Propor^ 
tions of the Human Body^ was the first to verify this law in 
its application to the masterpieces of ancient architecture, 
the Parthenon, Erechtheum, Propylaea, and even, in a 
measure, to Gothic art ; to the most beautiful models of 
Greek sculpture ; to the human body as it exists ; and fur- 
ther, throughout the entire animal and vegetable kingdoms. 
This suffices to indicate Wundt's conception of aesthetics. 
In the order of auditory sensation, he studies similarly the 
three factors, rhytlun, melody, and harmony ; and deduces 
their mathematical conditions. Thus two sounds are liar- 
monious if their vibrations sustain a simple numerical rela- 
tion, as the octave 1 : 2, the fiftli 2 : 3, the fourth 3 : 4, etc 



' All esthetic proi>ortions in form nmg« between perfect iTmmetnr 1 : 1 
and the relation 1 : -, where x is so great that - becomes rerj small in 
rt'Iiition to 1. A proportion which scarcely departs from symmetry U lew 
pK*»!»ing than one further removed, because it appears as an unfinished 
svninietry, lacking completenosA. On the other hand, when the smaller 
dimension cannot be measured in perception relatively to the larger, the 
efipH is very disagreeable. Rctween these limits the mthetic proftor- 
tions are found, aciY>rdin;; to the law given above fx -^ 1 : x :: x : 1). 
(irnndzugf^ II, p. 1S3. We have spoken partiailarly of the work of 
Zc'ising, because he is lew known than Kechner and Helmholtz: Wundt 
has shown at length the ini|K>rtance of IIelmholtz*s work in the Nvf he- 
tic of music 

'A'*ii^ Lthrt nm der Proportiomtn dt» mimackhcktn Korprr*, Leipzig, 
18VI.— Tr. 

20 
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It is impossible to pursue the details here. The import- 
ant point is the method; it is briefly this. We make a 
physiological and physical analysis of sensations which pro- 
duce an aesthetic efiect, fix this analysis with numbers, and 
thus derive a law. Wundt remarks that " the analysis of 
sesthetic feeling conducts everywhere and always to the same 
process : a process that b^ns with the comparison and meaa- 
urenietit of impressions. The aesthetic feeling is satisfied when 
this oom{)arison shows harmony among impressions ; and in 
the higiiest d^ree when tliis harmony arises from a diver- 
sity of elements.*' 

Since it is the function of science to transform every ideal 
into an abstract idea^ to what idea does the beautiful corres- 
pond ? To tliat of order. Every aesthetic phenomenon ex- 
presses this idea, that the world is not a confused m:iss of 
units witli no bond of union, but a cos)iios. And herein 
the beautiful approaches religious and moral ideals. The 
eternal onler of nature seems to us incomprehensible and 
infinite, and it is in this idea that religion has its root. 
External order indicates an internal order that is bound to 
the onler and development of the universe as a whole : this 
gives rise to moral sentiment. 

Existing at once in natnre and in mind, in external forms 
and in thought, *' the beautiful speaks to us of the profound 
agreement of the laws of the external with the lau's of the 
internal : the two are one in nature, and our intuition alone 
makes and keeps them se|)arate." 

VIII. 

All the feelings, and not those we call moral alone, may 
determine us to action : the practical importance of the 
moral feelinjrs, however, is very great. Yet the moral is 
as in<1<'torniinate as the aesthetic The gcHxl and bad serve 
as \k\<\< tor an ideal only, the result of an instinctive cog- 
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Dition. The moral ideal, like the sesthetic, is a vague and 
imperfect notion which scientific analysis must reduce to 
clear ideas. Morality as a science, has as great a task 
as aesthetics. Unhappily, the good, as an idea, has not 
been resolved as yet : and as an ideal, its origin rests en- 
shrouded in the shadows of the unconscious. Kant, it is 
well known, placed the origin of this feeling outside the 
range of psychological research : the moral law was for him 
altogether special in its nature, having nothing in common 
with the general laws of knowledge, indeed, op|)asing and 
hindering tliem. But to show that this position can not be 
maintained, it is only necessary to remark that the moral 
condition of man is most iutimatciv connected with the 
development of knowledge. Although this relation can not 
be questioned, we know the moral ideal only as a vague 
form of feeling. What is necessary to make it clear ? 

If the individual ap|>e:d to consciousness only, he makes 
but little progress, for this is a question of origin. The 
real concern is to know by what unconscious induction this 
full-grown amsciousness was formed M'itliin him, from 
which in each case he deduces the motives of his action. 

If we study the history of ethical theories from the 
dawn of philosophy until to-day, our failure is as signal ; 
for we find in all these theories diifrrent forms of indi- 
vidual reflection only. Here the results are clearer, however, 
inasmuch as they are expressed by loftier minds ; but the 
question of origin remains untouched. 

In order to study the feeling of harmony, we must know 
objectively wliat harmony is. In like manner, in order 
to understand moral sentiment, we must know objectively 
what the moixil is. We can learn this from historj*. esjKJci- 
ally from the natural histon- of man, which carries us 
Iiack to ages that are prehistoric, to the origin, in primitive 
custom and rude org:mi/ation, of the monil sentiments wliidi 
we find ready at liand in consc*iousness. Antlin)|K>logyi 
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therefore, ethnology, history prehistoric — ^these mast serve 
as guides. 

Wundt devotes several chapters of great interest to 
noting and interpreting ethnological facts of all kinds.^ 
We will indicate the principal points. 

The moral life of a people is expressed in their cudoma ; 
from the state of their customs we can infer the state of 
their morals. Now, as the lowest society has its manner 
of life, t. e., its customs, to study these is to study indi- 
rectly the feelings which produce them. It may be said fur- 
ther that, at the most primitive state, a people has only 
custom. It is only as its historic life b^iiis that it attains 
unto law, — law tliat generally embraces, rules, and provides 
for all things. Then the circle of law is contracted, legisla- 
tive and statute morality is reduced to a minimum, and 
individual life is ruled by custom. England is a striking 
example. 

Custom, then, is the whole of primitive morality. But 
in custom there is no contract either explicit or implicit. 
It is an instinctive feeling which the individual blindly 
obovs. Among |)coples in a state of nature, it is deter- 
mined in large part by climate and surroundings. In 
general we may say tliat extremes of temperature are not 
favorable to moral culture. Yet here there are excep- 
tions. In the arctic zone, while the Kamtchatkans and 
the inhabitants of the Aleutians are lawless, the Green- 
laiidcrs have a certain moral tone. And in the tropics, we 
find, in the same latitude, the Bushmen, Hottentots, and 
Australians on the one hand ; and on the other the ancient 
civilizations of Mexico and Peru. 

Among primitive peoples, one of the most embarrassing 
customs to the moralist is cannibalism, a phenomenon 
probably universal to the human race in a state of nature; 

> Aferuehem u, Tkienede, II, lecU. 37 ana 41. 
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for the aoooonts of Maroo Polo lead us to think that it 
existed as late as the thirteenth centuiy in China and 
Japan. Wundt suggests its probable causes — the entire 
destruction of an enemy, scarcity of food, the delicacy of 
human flesh, considered so great by the inhabitants of the 
South Sea islands, that the privilege is reserved for the 
great. He shows, however, that even among primitive 
peoples, cannibalism was indulged under protest In the 
Fiji Islands, before the arrival of Europeans, factions com- 
batted as '^immoral'' the ^^good old custom'' of eating men. 

The author next studies, with the customs that charac- 
terize them, the three forms of social organization which 
precede civilization, properly so called: 1st, the life of 
chase, with its mixture of barbarities and virtues: the 
heroism of the prisoner of war among the North American 
Indians, n^ard for promises, hospitality, etc.; 2d, the 
nomadic life, of which the Mongols offer a type : united 
once by the genius of Tchengis-Khan, they wander on the 
plateaux of upper Asia, with no memory of their ancient 
splendor ; 3d, the agricvliural life, which, in its scdcntan* 
diaractcr, lays the first steps toward civilization. The 
Foullahs and Mandingos, n^ro tribes of the interior of 
Africa, offer examples of the transition from the primitive 
to civilized forms of life. 

Does the family exist in a state of nature? We can not 
reply to this question categorically. Inasmuch as it is gen- 
erally maintained that the social bond becomes stronger and 
more constituent as culture advances, we are led to conclude 
that there was a primitive state in which the individual was 
absolutely isolated. But thb is a conclusion a priori. 
Since the true state of nature is nowhere to be fouml, we 
are compelled, if we would reason from facts, to resort to 
the study of animals. Now we find that many of the 
higlier species have a sort of marriage, and live in a state 
of polygamy or even of monogamy. Analogy would lead 
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US to believe that, with primitive man, the case was the 
same. The oceanic races, n^roes, the peoples of the icy 
zones, and the primitive tribes of America, offer different 
and curious types of domestic life. 

The author then shows how the state arises from the 
family; whether it be the patriarchal form, of which China 
still offers a curious model ; or the despotic, which often 
arises, as with the n^roes, from the necessity of resisting an 
enemy. To these primitive forms succeeds the rule of 
caste (India, Egypt, Persia), vestiges of which are still 
found in Greece and Rome. Finally historic life appears, 
with democracy, centralization, etc., etc. 

^' The varied changes which ethical notions have under- 
gone in the course of histor}', however incompatible with 
each other they may seem upon objective observation, have 
nevertheless a subjective bond of union. The moral end 
that nations strive to attain remains always fundamentally 
the same ; it is the means alone which change. Tliere is an 
identity of character that reappears in all tlic variations in 
morals. ITie conscience of nationjf, as tccll as of indi- 
vidualSy designates as moral every ad thai is tufcful to the 
agent himself or to others, to the end tliat all may live 
conformably to their own nature and in the exercise of their 
powers. Thus, at first, one factor is supreme, physical 
force ; it is only a question of physical needs. Then little 
by little knowledge 0])ens up a new way. Society ap])cars 
as a whole whose members are united together, and the 
notion is developed of duty to others and to the state." 

Such is the result of the study of the ethnological facts 
which we have briefly indicated. Its concern is to interro- 
gate the national consciousness with a view to the transfor- 
mation into clear ideas of the vague feelings within us. 
The historical development of moral notions reveals espe- 
cially a process of knowledge, from an unconscious original ; 
for it is only by knowledge, by a reasoning process based 
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upon experienoe, that the individual sees the necessity of 
submitting, in common with others, for the development of 
his faculties, to the rule of custom and law. This uncon- 
scious reasoning, the basis of moral feeling, is enriched 
with conscious elements, and approaches constantly nearer 
its ideal end. Hence it comes tiiat every epoch, while 
believing its moral law perfect, expects a law still more 
perfect, and this expectation has never been disappointed. 

IX. 

The religious feeling affords a study of great interest : 
and it has a character of novelty, for Wundt is one of a 
very small number of psychologists who have attempted it. 
Whether it be from mistaken respect, or prudence, or dis- 
dain, it is generally entirely overlooked. The problem of 
the origin and nature of religious sentiment, in whatever 
way we interpret it, still arises for recognition ; and the 
role that this sentiment plays is too im]K)rtant to be ne- 
glected. The method to be pursued here has been indi- 
cated elsewhere ; we must Ix^in with the facts of ethnology 
and liistor)'. Not that we are concerned with the history 
of religions ; that is quite another thing. But it is needful 
by the study of facts, that is, the facts of all forms of 
religion, rude and refined, to build up our psychological 
interpretation, and so discover the different processes from 
which these varied forms have arisen. 

The task is fraught with insurmountable difficulties, and 
if we consider merely the hot strife of opinions in the do- 
main of religion, it becomes evident that this feeling can not 
be transformed into clear ideas. Further, the creative 
imagination plays so great a part in religious conceptions, 
tliat it may well be asked if they are not as much the work 
of fancy as of feeling. 

Yet these facts seem to prove that all religion Ls, origin- 
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ally, the worship of the forces of nature. This is their 
oommoQ point of departure, and their salient point of dif- 
ference. Differences arise from the character of peoples, 
the influence of external nature, the creative work of poets, 
the reflective work of philosophers, and these influences often 
unite in hopeless confusion. 

All the forms of worship of Asia, China perhaps ex- 
cepted, are addressed to the changeless phenomena of the 
stany heavens. Chaldea gives us sun-worship in its purity. 
Peru is an analogous case in the New World. But it is 
worthy of remark, as showing the influence of nature upon 
religious conceptions, that the Chaldee religion, while 
passing from the open skies and uniform country of the 
Euphrates into Phoenicia and the fertile r^ion of Syria, 
shut in by rivers and irr^ularities of territory', takes on a 
terrestrial character. Babylonish Mylitta becomes the god- 
dess of fertility for roan and beast Astarte, the opposing 
divinity, pixisidcs in war. Thus birth and death are no 
longer a.soril>ed to the influence of the sun. The marked con- 
trast in the seasons in Syria and Phoenicia gives rise, in the 
same way, to a multiplication of many gods from the original 
few. Egypt, as far as we can conjecture, had at first a wor- 
ship like that of Chaldea, but the influence of nature is seen 
also here. The refreshing overflow of the Nile is followed 
by seventy-two days of devouring heat ; this natural event 
becomes a myth — Osiris Iieaten to death by Tvphon and 
his seventy-two com|)auions. In India and Persia there 
are mjlhs of the same kind. The Vedas tell of the com- 
bat of Indra the sun-god with gloomy Mist ; and in the 
old hymns of the Zend-Avesta, the Spirit of Li^lit strives 
with Demons of darkness. 

In this worship of the forms of nature, a tendency is 
developed more and more to personify the gods. This 
tendency, ver}' |)orccptible in Eastern religions, attained its 
highest state in Hellenbrn. 
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From the results reached, we may generalize this oonclu- 
siou : the worship of the forces of nature takes on one of 
two forms. It is addressed sometimes to r^ular and calm 
phenomena (Chaldees, Egyptians), sometimes to changing, 
violent, destructive phenomena (Jews and Indo-Europeans). 
It tends in almost all cases to the personification of these 
forces. 

Let us now attempt to interpret the psychic process from 
which religion and cultus spring. Hei*e, as ever)'where in 
the domain of feeling, we have a case of instinctive cogni- 
tion. The mind receives from experience certain data and 
elaborates them unconsciously by laws peculiar to itself; and 
the result merges into consciousness. How does the mind 
arrive at this result ? In other words, what is the intel- 
lectual process at the basis of religious sentiment ? It is a 
process of reasoning in analogy. Science tends to refer all 
its matter to the category of clear ideas : it is gaining ground 
constantly. But there is always a residuum called by Wundt 
and others the unknowable. Science can ]X3netrate it neither 
by induction nor by deduction. What, then, is our recourse? 
Analogies may be found in all things and evcrj'whcre ; and 
so analog}^ although the most vague and im]X!rfect of all 
the logical processes, remains when no other nuxle of reason- 
ing is |)ossible. Man in a state of nature sees even* where 
wills analogous to his own, in the thunder, in the stars, <(-c., 
and thus he forms the conception of g(xls like to himself, 
and diHeriug from him only in the |)o.sscssion of sujierior 
iwwer. 

But this is not all. When the gods have thus taken on 
living form, they detach themselves fnm\ the phenomena in 
which they were first perceived. They become living be- 
ings with a high hand u]x>n human destiny. This leads to 
another form of the religious idea : the naturc-gtxl becomes 
the fate-god. 

One of the grossest forms of this religious conception is 
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fetichism. It has two distinguishing characteristics : 1st, 
the idol is itself god — a stone, a tree, a broken urn, a 
piece of pottery, as among the Bambarras, according to 
Mungo-Park ; 2d, each individual lias his god to adore, 
maltreat, or burn as the circumstances may require. The 
fetich is for the individual at first, although it may extend 
its power over a family or tribe. Thus among the African 
tribes, when some disaster befalls, the warriors go forth in 
war to conquer the hostile fetich, bring it back in triumph, 
and worship it The fetich is a fate-god ; herein is the pro- 
foundly ^oistic character of this form of worship. 

It is generally understood that fetichism is peculiar to the 
lower races. But there are incontrovertible facts which go 
to show that it is psychologically possible among cultivated 
peoples. Not to speak of faith in talismans and anmlets, 
"we find that among the Greeks, the Zeus of Olympus was 
not the Zeus of Crete, &c. With Christians, the saints have 
special miraculous |X)wers in different chajK'ls. The Virgin 
Mary has hundreds of names according as the pilgrim bows 
at one shrine or another : and further, each cross, each holy 
image, upon his way, has its own |Kx;uliar worship." * 

Next to fetichism there is the worship of animals as it 
existed in ancient Eg>*pt, and is still found among the ne- 
groes of Africa, who worship the scqicnt, the hyena, the 
crocodile, the tiger, the elephant. What is the genesis of 
this religious form? 

Wundt answers the question as follows. To man in his 
natural state everything astonishing is divine and everj'- 
thing that exists is astonishing. Not the lightning and 
thunder alone, but the river that overflows, the loaves that 
tremble, the brook that nnirnuirs, all are supernatural to 
him. The negro in {Kirticulur is inclined to attribute 
to animals intelligence su]X!rior to man's. The negroes 

> Mauehen u. l%ieneeU, II, led. 46, p. 262. 
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of Borneo speak of a time when '' luao understood the lan- 
guage of tlie beasts." And the instinct of animals, so 
mysterious to us, is still more mysterious to the savage, 
who can interpret it only as a revelation of the divine 
nature within. Thus to man in a state of nature, all is 
inspirited, divine ; everything speaks. The roaring of the 
wind, the cry of the animal, are voices of terror to him. 
He takes a pebble witli him by chance and succeeds in his 
enterprise : the stone becomes the good spirit of his life. 

Fetichism rests then upon a post hoe ergo propter hoc. 
One event follows another ; the second is caused by the first 
It rests upon a perpetual fear of fate — fate which to the 
ignorant is the will of harsh and jealous gods and is 
transformed by worship into an artless egoism. The idea 
that man creates his own destiny belongs to modem civili- 
zation, and is one of its noblest products. 

In fetichism, the supernatural power is embodied in 
phenomena ; the god is not yet become a distinct entity. 
An advance u{>on this is seen in the worship of spirits and 
phantoms. Throughout the vast country that strctclies from 
the Ural to tlio sea of Jajian, and from the Himalayas on the 
south to the Arctic Ocean on the north, we find this belief 
dominant — ^among the Tartars, Mongols, the nomadic tribes 
of Siberia, and the dwellers on the banks of the Obi and 
Yenesei. Shamanism, as it exists among the Ostiaks, the 
Siimovoils, the Jakuts, &c.y is another form of the same. This 
belief, as Wundt says, has been pro|>crly called the Reliyion 
of the Steppes. In the sandy plains of up]X!r Asia, arid 
and waterless, ever^'thing conspires to liallucination. The 
plaintive groanings of the storm are mingled with the cries 
of wolvis and tigers ; the eye wanders continually over 
immense wastes, while unknown noises strike upon the ear. 
Man, wasted with hunger and thirst, prey to burning fever, 
])eoplcs those deserts with fantastic forms, bom of a diseased 
imagination. 
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Thus worship consists always in the production of ecstaflf 
within through artificial means. The Shaman priests^ 
and the sorcerers of Finland and Lapland, dance before 
the fire, beating drums with savage cries. And the priest 
throws himself upon the ground when his ecstasy is at its 
height Two men tie a cord around his neck and draw it 
to the strangling point, when he awakes and relates what 
the spirit has said to him. 

This need of communication with the so-called super- 
natural world by means of hallucination and ecstasy, has 
existed everywhere : it explains a great number of facts 
often badly understood in the history of religions. In 
Greece the mysteries of Samothrace and Eleusis, the Diony- 
sia with their dauces and orgies, their seas of wine, and 
furious cries, were originally only a violent means to ecstasy. 
Wine had the same part as opium in the south of Asia, 
hashish in tlie north of Africa, and the taboo in the islands 
of the Pacific. In India and later among Christians, 
fasting and asceticism served the same end and produced a 
morbid excitation of the nervous system that passed for a 
revelation from the other world. The Christian can not 
understand the ec^iasy of the drunken Bacchant ; but the 
macerations of the hermit are part of his solitary orgy ; 
and monks and nuns, on their part, ardently clasp in tlieir 
arms fantastic images of the Virgin and Saviour.' 

To what conclusions points this rapid review of facts in 
the domain of religion ? It shows first, that religious sen- 
timent, which ought to have some necessary basis of knowl- 
edge, rests sometimes in tlie imagination, sometimes in the 
reason. Thence it comes, says Wundt, that all pol}iheism 
is monotheism and all monotheism polytheism. The simplest 
religions, as that of the natives of America, speak of ^^a great 
Spirit;'' that of tlie negroes of the ^^ great Friend;" that 

> i/cMcAcn u. Tkierude, II, p. 286. 
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of Polynesia, of a Creator of the world, <&a On the other 
handy India has its Trinity ; Christianity^ its deified saints. 
Among the Jews, Jehovah is the national god, but his ex- 
istence does not exclude strange gods; later, moreover, 
the rabbins imagined angels with different theistic funo* 
tions. Religions differ then in this, that sometimes a god 
disappears before the gods, sometimes the gods disappear 
before a god : a fact that is explained by the pre-eminence 
sometimes of poetic imagination, sometimes of philosophic 
reflection. 

In short, religious sentiment arises from two sources: 
observation of nature and consideration of destiny. Obser- 
vation of nature leads to the worship of natural force, calm 
or violent. The uncertainty of destiny leads us to attribute 
mar\'elous virtue to objects around us. Imagination gives 
form to the gods of nature and destiny. But while it 
peoples its domain with more numerous forms, reflection 
works tlie contrary. It simplifies, unifies. It refers all 
the gods of nature to one alone, all the gods of destiny to 
a single Fate, and then unites the two conceptions in one, 
a first cause. 

We liave called feeling the forerunner of knowledge. 
Religious feeling points out the road to knowledge, to the 
highest knowledge tliat man can make his own : the cause 
and the destiny of the individual and the universe, as far 
as they are realized in the world. But it attains strength 
only as it is based u]K)n science. Alone it is weak, for it is 
only conscious knowledge that can give authority to feeling 
and set limits to the imagination. 

X. 

WUNDT — ^THE WILL. 

The will, like consciousness, is incapable of exact defini- 
tion. To say that a conscious activity rules our internal states 
21 
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and external movements helps us little, since the very 
of activity is furnished altogether by our voluntiuy 
The will to Wundt (leaving out for the moment the i\ 
tion of liberty) is a primitive state, fundamental to 
essence of the individual. Instead of considering ft^'. 
and impulses {Triebe) as the first stages in voluntary u 
opmenty we must place the will as primal fact and i 
place of feeling and impulse.' 

Voluntary activity is internal and external. 

As an internal activity it is confused with appero 
and is in fact only a form of the same. ^' In the w . 
subject knows his own act immediately.*' " What 
ceive in us in simple passive apperception is in piii i 
sentation, in part the feeling of an internal acti\ . 
grows with the intensity of the representation. 
ap]Krception is distiDguishcd from this simple phci 
only in that it is accompanied by the consciou^r: 
plurality of disposible representations, whence ix> 
itative changes in the feeling of internal activity, 
as the intensity of one or another representation is ii. 

As to the external activity (manifested in movi. 
author maintains that it docs not result from > 
groping, and happy accidents, by which the will 
that the body is obedient to its commands, but 
direct apperception of representations of moveniOL 
nal activity of the will is given from flie first in 
nt»ss, for we have no consciousness without npi 
the external act ap{)cars as the realization of the w 
ertxl as a simple phenomenon of consciousness, 
activity of the will is from the first only the apjx- 
representation of movement. The real movenicj 
lows, and the subsequent effect that it pnxl.. 
sciousness and apperception, is a secondary oour 

> Orundnige : II, lect 5. 
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depending exclusively upon the will. The apperception of 
a representation of movement may take place without the 
real movement, when the organs are diseased or hindered.'' 

As to choice — it is a state of the mature consciousness in 
which the number of voluntary impulses is greatly increased, 
and there is either such equilibrium as to prevent the exter- 
nal action or, while one prevails, the external activity that 
manifests it is accompanied by the idea tliat instead of the 
prevailing impulse another might have determined the will. 
*' In this idea is the consciousness of liberty." 

This is a subject of endless debate.* But the advocates 
of liberty and their adversaries might fight eternally, seeing 
tliat each party occupies its own peculiar ground and never 
leaves it. It is said on the affirmative : I have an internal 
feeling of liberty, therefore I am free. On the negative : 
Everything is subject to law, therefore liberty is an 
illusion. 

Consciousness, says Wundt, tells us one thing : that we 
are able to act without internal or external compulsion ; it 
does not tell us that we can act without cause. Detennin- 
ists arc wrong in saying that the will is subject to cause, 
therefore to compulsion. Their adversaries arc wrong in 
saying that the will is not compelled, therefore is without 
cause. Cause and compulsion are diflcrent ideas. Com- 
pulsion exists only where there U resistance. We can not 
say that the cjirth is comiielled to move, but we can say that 
a man is coni]K'llcil to die. Yet both aresubjci-t to natural 
law. Where is the difference? The difference l<», that 
man, as a conscious being, fears death and strives against it. 

An ini]K)rtant jioint we know — that every voluntan* act 
has its cause. Although we are ignorant of the cause, it is 
unreasonable to deny it and conclude, as is sometimes done, 
that tlie will is a first cause, a pritnum viovens, Cousdous- 

< yfeiuck€H «. TkientdCf I, II, kctt. 55 and 56. 
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nes8 reveals &cts to us of which this takes no aooount But 
are the utterances of consciousness sufficient? 

Let us look at these &cts and see what thej replj. No one 
will deny that social phenomena — marriage, divorce, suicide, 
murder, theft — emanate from the individual will. They 
are but the total of the actions of individual men. Statistic 
records these &cts, classifies and interprets them. And 
what does it teach ? Open the Physique aociale of Quetelet, 
and you see that social phenomena recur with astonishing 
r^ularity : the number of thefts, crimes, misdemeanors of 
all kinds, marriages, etc., is approximately the same for suc- 
cessive years in the same country. Thus in Belgium, during 
a period of five years (1841-45), the mean of marriages was 
2642 ; the extreme deviations being -f- 46 and — 136. In 
France, during the long period from 1826-1844, the number 
of criminals each year varied from 8237 to 6299. In London 
during the period 1846-1850, suicides varied from 266 to 
213. Further, the very variations, if we examine them, 
can he referred to exact causes. It is proved that famine 
increases the number of crimes, diminishes the number of 
marriages. A great epidemic, like cholera, diminishes the 
number of marriages, but when the scourge is |)assed, m'c 
note a pro}K)rtionaI reaction and increase. 

Evidently, then, social phenomena and consequently indi- 
vidual actions are subject to determinate causes. But it must 
be remembered that in dealing with great masses the statis- 
tician eliminates causes which a(*t u{X)u the individual. He 
proceeds, like the physicist, to collect a great number of 
cases in order to eliminate accidental influences. The 
physicist neglects these accidental influences because they 
are of no im]X)rtance to him. Even the statistician proper 
may forget them. But the psychologist can not. When he 
asks whether there is in voluntary action beside natural and 
social causes, some indivUlual cause, how can he neglect the 
small deviations, peculiar to individuals, which furnish ex- 
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fhamwdj the ckta fiar his study? Besides, st a tistic its^ 
Atoms that crimes^ miadeiiieiDorSy suicideSy vmiy with i^ 
8ez,fiiitiiiie,niik,etc. In proportioo as we go into details, 
we discover more important individual causes. Tet we 
discover them only as eonatanU, The individual fiKt in 
its totality can only be expkined on the assumptioD of the 
eYJstipncp of a personal fador. If we connect these two de* 
meotSy we will have from the stafifiririan the external causes 
and from the personal factor the iniemal cause of voluntary 
acti<Hi. 

This is the reply to the question put above. But what 
is this *' personal factor " that is to be so strangely inserted 
in the series of natural cause and efiect ? It is a cause of an 
essentially complex nature wliich we may call by another 
name : eharader. ** Character is the onlv imnK^diatc cause 
of voluntary action. Motives are mediate cau^V!^ onlv. 
Between motives and diaractcr as causes tllcr{^ is this groat 
difference, tliat the former arc conscious or linblo readily to 
become so, while the latter is absolidet^ uncon^owi*^ This 
personal factor is then ** a dark point," as it x^th^, in the 
brilliant light of causes, effects, and moti\*es which arc all 
knowable and explainable by the general law of caiu^tion. 
fixperience can not tell us immediately whctlier this permnal 
factor is subject to universal causality or not, •* When wtj 
say that the ehamc*ter of a man is a product of air ami light, 
of education and circumstances, of food aini climate, timt it 
is necessarily detemiinwl, as ever}' natural phenomenon, by 
these influences, we draw an entirely undcmonstrable con* 
dusion. Education and destiny imply an cnrlior chanK^ 
ter, to be detenninod : we take for cfRxl that which cntew 
earlier as part of the cause." 

Pushing the question to its limits, Wumit remarks tliat 
there are two possible livjiothcsos on the nature of this |ier» 
sonal factor : either character is a new cntition in each in- 
dividual ; or it is the product of comlitious inherent in 
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earlier generations. The first accords with the doctrine of 
fixity of species ; the second with the theory of evolution. 
On the second theory, the germ of character would not be 
the product of a free unintelligible Will, blindly distributing 
its gifts ; but it would result of necessity from the constitu- 
tion of the parents and the conditions of generation.' 

The problem of the origin of character is thus referred to 
the question of ps}xhic heredity, that is, definitely to a fact 
of necessity. But this question is beyond the limits of 
experimental psychologyi and we return to our earlier posi- 
tion that the will is a particular aspect of apperception. 

XL 

O0NSCIOU8NES8. 

All the states of which we have now spoken, perception, 
representation, idea, feeling, volition, form the continuity 
called consciousness, of which only tautological definitions 
can be formulated. Its fundamental cliaractcristic, given 
in experieuix\ u« unity : its condition, that mental facts be 
united and ciM>rdiuated according to law. 

The )>h\*siological basis of the unity of consciousness is 
tlie continuity of the nerve system, and this exclmles the 
possibility of di\*erse kinds of consciousness:. We can not 
admit a dotermiucil organ of consciousness^, in the ordinary 
sense of tlwt won!, for coch region of tlio nor\*e svslem 
has its influence u)¥>n representation and fi^eling. Yet in- 
vestigations on the nerve systems of the higher animals 
show tliat tlie gmy matter of the brain is nsore intimately 
c»niKx*teil with ixMisi^iiMisncs^ than other parts. For there, 
not only tlH> diflvivnt sensor and motor peripheral regions^ 
but the cxHinections of tlM> second oitler in the cerebral 
ganglia, ccivliellum« i^«« aiv refMr^sientcd by ^wctal nerve 

« Grvntfa^f^ a |k aS6. 



\ 



WUNDT— CONSCTOUSNE88. 247 

ooids. It is, therefore, the pecaliar function of the cortical 
layers to connect immediately or mediately, all the states of 
the body whose function it is to awake conscious representa- 
tion. In this sense only can we say that in the case of man 
and probably of all the vertebrates, the cortical layers of the 
brain are the organ of consciousness, yet without forgetting 
that the function of this organ presupposes the subordinate 
central parts (corpora quadrigemina, optic thalami, &c.), 
which give, in all probability, the synthesis of sensation.^ 

Considered in its psychological aspect, consciousness is 
a unification, an activity that essentially unites, combines. 
Two principal phenomena show it foith : the formation 
of representations from impressions ; the succession of rep- 
resentations. 

Each representation appears to us as the combination of 
a plurality of sensations. For example, we assign to each 
color its place in space, we co-ordinate it with a certain 
number of accompanying visual sensations. Pure sensa- 
tion is an abstraction which never enters into consciousness. 
Yet psychological and physiological analysis constrains us, 
none the less, to maintain that it is by a synthesis of sen- 
sations that our representations are formcil. We must, 
therefore, consider this fusion of elementar}' sensations in 
every act of representation as the cliaracteristic mark of 
consciousness. 

Further, the succession of repnhsentations is given imme- 
diately as cohesion, resting upon the internal and external 
conditions of representation. Their rcprtxluction and asso- 
ciation are necessary manifestations of consciousness. A con- 
nection of representations disix>scd according to law — this, 
from the psychic side, is tlie form under which we know con- 
sciousness. 

We have seen that Wundt maintain<^, by analogy with 

* OrnMdMugej led. 4, ch. 15. 
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the distmction established by physiologists between the 
visual pld^ which is large but vague, aud the visual jxmtf, 
which is small but exact, that there is a distinction in con- 
sciousness between perception and apperception. That 
which enters consciousness in a general way is perceived^ 
that to which the attention is directed is apperceived. At- 
tention marks then the most exalted moment of the mental 
life. Subject to external or internal^ physiological or psy- 
chological influences, it is always accompanied by a feeling 
of tension. So that, taken as a whole, the act which physio- 
logical psychology seeks to interpret, embraces the follow- 
ing moments : impi^ion, transmission to a nerve centre, 
entrance into the field of consciousness, passage to the par- 
ticular point of apperception, voluntary reaction, trans- 
mission by the motor nerves. 

It is impossible, without extending beyond bounds this 
study already so long, to follow Wundt in what he says on 
movement, language, morbid states of consciousness, and 
animal psychology. It must suffice to have indicated his 
method and shown the variety of questions treated. It 
remains to speak of his experimental work : to this tlie 
next chapter is devoted. 

We can not conclude this exposition, however, without 
saying some words upon the theories recently put forth by 
Wundt in his Logiky and showing in what measure they 
modify or supplement his earlier work. Their influence is 
seen most strongly in the important part assigned to the 
activity of apperception, of which we have already said so 
much. 

States of consciousness may be considered as depending 
immediately upon the organism, and their study, tlicrcfore, 
belongs to psychophysics and physiological psychology. 
Their ultimate law is that of association, analogous to the 
laws of physics. 

But apperception, as indicated above, is identical with the 
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willy in a sense autonomous, and gives unity to representa- 
tions or states of consciousness : it is a synthetic principle. 
To it the concept of the soul is ultimately reduced. There 
are only two ways of conceiving the soul, says Wundt ; 
as a substance and as an act To the first conception be- 
long all the theories according to which psychic facts are 
manifestations of a hj^thetical substratum, a substance 
material or immaterial. According to the second, the 
psychic is pure actuality, immediately given in the mani- 
festations of the mental life. Hume, Kant, Fichte and 
H^l are representatives of the theory of actuality. Psy- 
chology cannot, like the physical sciences, attach to itself a 
metaphysical concept outside the fact of internal perception, 
or allow itself to be embarrassed with the useless hypothe- 
sis of a substance, to hinder all progress in the explanation 
of phenomena. Internal activity can not be compared with 
external activity, as experience reveals it to us, although 
we use tlie same word for both. It is not a simple hap- 
pening ; it is an apperception ; our acts of logical thought 
are always connected with an immediate feeling of spon- 
taneity. And this spontaneity is not something external to 
the activity or distinct from it ; they can be logically sep- 
arated, but not in fact 

We indicate this theory very summarily, for it leaves 
the sphere of purely empirical, and leads to general psy- 
chology.* 

' See a detaUed exposition in the article of M. LacheUer, alreadjr 
cited. 
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CHAPTER VII. 

DT&^TIOX OF PSYCHIC ACTS. 



.iiTHOTGH not exdnsivel V their wonky the reseuches ire 
MK about to ooosider in this chapter are largely doe to 
German phTSKdogistSL Commeiioed br Dooders leas than 
tvcBtT rears ago, a series of memoirs has since been pob- 
lisfaed, of which the latest dates 1877. 

The proUem of the doration of psvcbic ads seems to 
iirfirale most clearly the course that psychology must 
pursue to beaxne an exact science. Considered in its 
fawpntial points^ the method of procedure consists in: 
choomg a wdl-determined question, gathering tlic imnxs 
diaie data of conscioaaKss upon it, interpreting tliese by 
means of reflection, on the part of self and others, and, 
finaUy, attainii^, if possible by actual experiment and 
measure, a truly scientific, objective, and verifiable statement 
of the time period. 

The common &ct which serves as point of departure is 
thi^ : we think sometimes faster, sometimes more slowlv. 
It is a matter of universal consciousness. In times of ex- 
citement, anger or dread, our ideas are precipitated like a 
torrent, rushing together as in a storm, and tlie triteness 
of the figure indicates our fiuniliarity with tlie fact. 

But r^ection goes further. If accustomed to analysis, 
we are able to submit to delicate examination these violent 
itales and their contraries^ ciiaici, taodium riktj weariness in 
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the mental life. We can study especially facts which are 
less subjective in character and more open to analysis. Thus 
it has been ascertained that the rapidity of thought is pro- 
digious in dreams/ delirium, some forms of madness, as 
acute mania. On the other hand, thought is sluggish with 
the idiot, the half-witted, and in certain kinds of paralysis. 
The ideas of sucli patients are so disjointed that any one can 
perceive it at once. These and kindred facts are of great 
scientific interest, and throw light on many questions. They 
show, for example, that our subjective appreciation of time 
depends entirely on the rapidity or slowness of our thought. 
When Thomas de Quiucey, the celebrated opium eater, 
increased his usual dose, he believed ** that in one night he 
had lived a thousand years, or, indeed, a length of time 
that exceeded the limits of all human experience.'' 

We may go still further. Instead of these estimates of 
the internal sense, which are always vague and arc applicable 
only to a scries of states, we proix)se to measure the indi- 
vidual state of consciousness in its duration and with its 
variations, by means of exact apjMiratus. 

This work is recent, and, as may well be believed, very far 
from complete. Not to s{x»ik of the great difficulties which 
the exiKriments present, there have been many prejudices 
to overcome. Milller himself coasidered every attempt of 
this kind chimerical : and the first suggestions came not 
from physiology, but from a science that seemed com- 
pletely foreign to studies of this kind, astronomy. For a 
long time, too, these suggestions were not taken up. 

In 1795, Maskelync, astronomer in the observatorj* at 
Gpcenwich, noticed that his assistant Kiniiebnx>k alwavs 
noted the passage of stars across the meridian from 0.5'' to 
0.8'' too late, and thinking such negligeiut; inexcusable, 

' For the fnctt on tliu subject, tee Maiirr, I^e SommtH rt U* Reru, 
cliap. V, pp. 138, 139, an<l Rrierre dc Roiniuont, />nt htlUeinatiomt, 
Tfttion 77. 
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d iadiai ge d him. Later, about 1820, Bend, wli 
frnnng his own obserratioos with those of other 
mersy espnaUj Scmve and Ai^gdaDder, Ibuod that thqr 
alwars in advance of himsriC and in his aemrA fat the 
of this difference, dxso9\xred the !>»■*■» ■ *•! eqoatiQii. 
Aooordii^ to the method ^4 Bndky, then osed in the ohser- 
raxories, a telescope vifcs ^tuploved in which was stretched 
a thread so fine that the exact instant of the tzansit of the 
foar in qoestioQ coold he rn^ed. A pendolom beating see- 
cods was osed for the ote<T>'atioQ. The obserrer had then 
to onite two sensations of distinct orders one Tisoal, the 
p naag e of the star, the inher aoditotx, the beat of the 
pcBdolam. Yet this wockl l«e sample enoi^ if the sensa- 
tkcis were simoltaneoo^ : but this oocnrs rarehr and br 
dbaaoeu the beat of the {^^ulom verr seldom coincidiiig 
with the pnssage ci the <car. In &ct this is what occurs : 

Sappo» the thread is a: M : the first beat of the pendn- 
inm is beaid when the stdkr is at r ; at the second beat the 
sear has eroased the meridiin and is at e'. To give the exact 
instant of its pft!«ii^:e the sstrooomer most estimate the <ii»- 
lance eM^ms^f^jt examp^\ two-thiids o£ et^, the distanoe 
parsed orer in ooe second. It is in this subjective esdaaale 
that ohserrers difler. 

B il l e t etud e s doe to the pensonal cqoatioo sometimes 
amoonc to m*>re than I ^whxI, but oftener &11 below 
MJ5''.^ Tber rarv with h Hirs of the dar, the momentarr 
feeling of the ol4?*?r\-cr ^v-trxtibtioo of the blood. 



* TW <li&f«ncr b gtw e en Be^! and ArceLmdcr 
t^ rrgolancj of tbr rmriackxr t:« interotiQ^ nb diflrrcBC* 

kcomK 9.rr'. tkat ia^ O.y - C tT ' : vicKi a pcmUn bcaKnv 
USr\ thmL K O.-V - 0^' « • i?". For detaOs «c Woi^ r 

mm loim^ H mm, fni^BK. 1>T1. 
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fiitigae, &C.), and may be reduced, says Wolf, by attention 
and habit, to 0.1 '^ Bessel explains these differences by 
saying that a visual and an auditory impression can not be 
simultaneously compared, and that two observers require 
difierent lengths of time to superpose the two impressions. 
He adds with reason that the difference is greater still if 
one observer passes from sight to hearing and the other 
from hearing to sight. Yet he does not seem to assign a 
great enough part to memory. The comparison is really 
made not between sensations of different orders merely, but 
between present facts and past facts (for example, the posi- 
tion of e). " It is certain," says Wolf, " that at the moment 
of the passage, the observer docs not hear the stroke of the 
pendulum, but an internal stroke which his thought substi- 
tutes for it, just as the musician does not wait for the stroke 
of the director's baton, but catches himself the rhythmic 
advance of the measure. This is no more the superix)sition 
of two sensations from without.'' The fact that memory 
inter\'enes here is very important for the psychologist. It 
indicates the {lossibility of a oom|)ari.son in duration of a 
present state with a past state. Thus we sec, from this 
case, that a longer time is needed for the reproduction of a 
state of consciousness than for its production. 

After astronomy, physiological ex|x»rinK'nt opened the 
way for new research. In 1850, Helniholtz, carrying out 
a program of experiments suggested by Dnlwis-Keymond 
some years previously, measured in an exact way the time 
of the transmission of nerve action through a given ner\'e 
length. He excited the nerve near the muscle with which 
it acts and noted the time between the excitation and the 
contraction. Then repeating the experiment at a ix>int 
more distant from the muscle, he found the time longer. 
This retardation gives data for calculating the velocity of 
nerve transmission. 

The experiments of Helroholtz have been taken up by 
22 
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tLe 9K»zi«9aK of tfe 

oi Bork wdl tbe oooditMos cpf the experuDCBL Tk 

jwt fedb a ffaHBf ion axtd ^rhihro it in m 

iHittL Se n ^f iott, tlMr iohi^ moaKoc, and 

fiul ■MiaKfll,afe akfoe joccsable to our inrthmt*ofi 

iiKiit. A pCTMl «^t]iiieelap§es between the tvo. of which 

fort i« i n i xuii i ed vith oentrrpeial and pait with eeBtrifoigd 

iKTTe tfansniiii^ofL Thee two pcriotk bong known, the 

dontkio of penxption, the p?Tcliic act proper, b ec ome s more 

ea«ilT noxMMe. 

The direct mevmtiDeiit of thi> doratioQ we attempted 
aUmt 1861 br difiefent experimenterF, particularhr EKmdeR^. 
He remarkerl fir>t that tlie phytMiagittd tiwkt^ that is^ the 
ioterral between the exntation and the s^ of reaction, 
varier] aoocirdif^ to the excitati^jn cfn|iioyed. If it be a tactiSe 
ira p r caMo n — prickii^ the tiand with an indoction coil — tlie 
reaction takes place after i scroml. If it be an anditorr 
imprcBatioo, \ naecond. For a vL<iiaI impre««ion, the time is 
furtlier Icn^hened to { second. Tci determine exactly the 
duration of the psychic act alone (perception and oomeqnent 
volition), deduction must be made of the time necc<«9iT fur 

' A rhmmf of refohs is to be fboiKl in the last edit ion of Hcffmaim : 
Grmrndrim d. PkyMogie da JfemMchru, 5ch c«L, Brri'm, 1S74, p|K 304-30^. 
Henmao fires m the tme ■nam <if trsnamkHoo in the sensor nrrrcsof 
msn 33. 9 m. a seoood. For vtirk More d(«ie in France, see Ch. RkhaL 
JUekerekfa eiperitmentaUa et eHmiqmn mir la temMASffl, Fm% 1877, p. 52, 
ix, Bloch, ilftAms <ie rftfSKiisTir, 1875, p. $88, Ae. 
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nerve transmission. Donders and Jaager contrived various 
experiments with this in view. 

The method employed is briefly this : the subject is told 
that he is to receive an electric shock in the right foot, and 
that he must react with the right hand ; the physiological 
time, as we have seen, is | second. 

The experiment is repeated under new conditions. The 
subject does not know which foot will receive the shock ; 
but he is to react with the hand on the same side. A cer- 
tain indecision results. In this case, tlie physiological time 
is longer than before. 

We have here an extremely simple psychic act, since it 
is reduced to a com{)arison of two perceptions, one real, 
the other possible, and an action in consequence. This 
ex{X!riment shows that the most elementary state of con- 
sciousness has a measurable duration. Donders applied 
the same process of ex{X!riment to visual and auditor}^ im- 
pressions, and reached analogous results. 

These curious investigations were continued by Hclm- 
holtz, Mach, Vierordt, Baxt, and more recently by Ex- 
ncr (of Vienna), in an im{x)rtant jNiper bearing the title : 
Expcnincinicd Jnvesiif/aiions on tlie simplest psychic Pro- 
cesses,^ This physiologist makes use of sudden electric 
impressions on the skin, retina, etc. On a c}*linder 
wrapped with charcoal paper, the excitation is first recorded, 
and then the rcactitm of the subject, by sudden pressure 
u|x)n a lever. An inter\-al separates the two records on 

' Erperimentt'lU Utiienuehungcn der ein/nchtten psifchUcken Proffnw in 
I^ugei^M Archir, 1S73, vol. VII, pp. 601-669. The iDstruinents used to 
measure the duration of psychic ncta yan' with diflerent experinientciv. 
One may use the chronoscopcs of Ponillet and Hipp, or the registering 
apparatus of Krille, Hankel, etc For descriptions of them, see the works 
citcdf and particularly Marey, Dm mourrment dnm Ua fomrthnu dr la n>. 
For the other authors cited, see Mach, SiUuntberiekle der Wiener Al-ad^ 
Tol. 51, p. 141>. Vierordt, Der ZeUtinm naek Venuehen, 1868. Baxt, 
I^HigerM Ardtir, vol. IV. 
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the charooal| and as the circular velodtj of the cylinder is 
known, the time of the reaction can be calculated nearly to 
the ten-tbounandth of a second. 

Exncr, whose results we give later, has studied with care 
the accidental conditions of the physiological time. Above 
all, the degree of cUtentian lias a very marked influence. The 
greater the attention, the shorter the time ; when attention 
ii4 ttt its maximum, the time is at its minimum. 

The time varies also according to the organ affected, and 
the point of the body to which the excitant is applied. 

Age has an influence. Exucr found the minimum of 
time = 0.1295" for a young man of twenty-two years; 
and the maximum = 0.0952'^ for an old man of seventy- 
six yairs. 

The cx|)crimcnts of AVundt must be added to those of 
Exner. lu his Physiological Psi/chology, he has gathered 
together the work of his jirodeccssors and added his own. 
Wc will take him as guide in the following exposition. In 
faoty wc find in him, as is rarely the case in such study, at once 
the physiological data and their ])sycliological interpretation. 

Wc nmy mention finally the recent investigations (1877) 
of «T. von Krics and F. Auerbacli, which, as we will see 
later, deal with a 8|Kx?ial |)oint : the time of discernment,'' 
that is, of the intellectual act alone. 

II. 

We must notiiv, from the first, tliat the time which 
olap^^s between the excitation and the reaction involves 
sewnil phenomena of diff'orent kinds. Exner, who lias 
analvicixl it \*er>* minutelv, finds in the whole time the fol- 
lowing moments : 

1st. Time occupied by tlie transformation of the fi>roe 
of excitation into nerve force (aero when the nerve is 
diwctly excitcil). 
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2d. Time occupied with the tiunsmission of the excita- 
tion through the nerve to a nerve centre. 

3d. Time occupied in transmitting the excitation through 
the spinal cord (zero for the cranial nerves). 

4th. Time necessary for the transformation at the cen- 
tres of the impression into motor excitation. 

5th. Time of transmission of motor excitation through 
the spinal cord. 

6th. Time of transmission through the motor nerve. 

7th. Time necessary to muscular contraction. 

Of these different elements, it is tlic fourth which concerns 
us. The others are known, determined— except the first, 
which has been studied for the retina only, aud without con- 
clusive results. 

Wundt, who has also made an analysis of physiological 
time, shows that for psychological purposes, these different 
elements may be reduced to two principal moments.* Tiie 
physiological time, as a whole, comprises : 1st, trausmi^iou 
by tlie nerves to the centres ; 2d, entrance into the visual 
fidd of consciousness or perception ; 3d, entrance to the 
visual point of consciousness or apix^rccption ; 4th, time 
necessary to volition ; 5th, transmission by the nerves to the 
muscles. 

The first and last of these elements may be consid- 
ered purely physiological. The others are psycho-phys- 
ical in their nature. We liave nsison to Ixjlieve, j-avs 
Wundt, tliat the impression which acts with sufficient 
force upon the central parts, enters thereby into the 
visual field of consciousness. A sixxnal effort, felt within, 
is necessary to give attention to this impression, and it 
is by this effort tiiat apix^rception is distinguished from 
perception pure and simple. The duration of perception is 
thus contained in the duration of tlie sensor transmissicm : 

> GruMtUuge, chap. XVIL 
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it IS at once tlie last act of the physiological fact, and the 
first act of the psychological fact. By duration of per- 
ception we must therefore understand both the time of the 
excitation of the sensor nerve centres, and the time of the 
entrance of the impression in the field of consciousness. 

On the other hand, the time of volition is connected in 
the same way with the time of the motor or oentrifupil 
excitation. It is a contradiction of facts to maintain that an 
act of volition may be completely accomplished before the 
motor excitation of the nerve centres b^ins. The internal 
sense, at least, gives us the two facts as simultaneous. 

Thus the excitation of the sensor centres and perception, 
the excitation of the motor centres and volition, are given 
each as a psycho-physical fact. There remains another 
element: apperception, which seems at first to be purely 
I)sychological. But it is not so. Without stopping to 
examine the different hj'potheses that may be urged upon 
the nature of this state, it is certain that it is always ac- 
comiumicd by a feeling of tension or effort ; and this feel- 
ing has necessarily, as physiological Ixisis, a fact of central 
innervation. In many cases it is impossible to distinguish 
certainly apiwrception from volition, as to duration. AVe 
may, therefore, comprehend them under the common term 
duration of reaction, since each consists in a central reac- 
tion against the perceptions which enter consciousness. 

To sum up, then, the phy.-iologioal time is finally re- 
solved into two physiological facts — sensor transmission and 
motor transmission — and two psychologiail facts, duration 
of perception and duration of reaction. The time of trans- 
mission is known. It is more difficult to determine the 
relative duration of the two internal acts. Yet it is done bv 

m 

experiments designed to coniplir:ite or facilitate the acts of 
perception and reaction, and indicate in what cases tl.c 
variations in duration are to Ik* attributed respectively to 
either of these psychological acts. There is a last dedder^ 
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aturn^ involving new and often impossible research : to 
decompose the duration of reaction into t\vo parts, api)er- 
ception and volition. 

The status of the problem having been well indicated, let 
us enter now into the detail of experiment and its results. 
We may group the different cases studied under the follow- 
ing heads : 

1st. Impression known but not determined as to the 
time of its appearance. 

2d. Impression known and determined as to its time. 
3d. Impression neither known nor determined as to its 
time. 

4th. Impression accompanied or followed by another 
impression sometimes like, sometimes unlike. 

5th. Regular series of perceptions in which a new per> 
ccption is intercalated. 

6th. Mixture of internal states and perceptions, allowing 
the measurement of the duration of these |>syclnc acts 
during reproduction. 

7th. Duration of discernment, that is, of tiie most simple 
intellectual act taken alone. 

I. We will examine the first case. The subject of the 
experiment knows that he is to ex|Xiriencc a tactile, visual, 
or auditory sensation : all his attention is concentratc<l on a 
single undetermined ix>iut, the instant of its ap|K*arance. 
In this csisc the phj'siologi^il time is aliout i si»tx)nd. It 
is a little shorter for impressions of touch and sound than 
for sight. The experiments of Wundt give the foUoM'ing 
numbers : 

Sound 0.167 or about }. 

Touch 0.213 * " J. 

Siglil 0.222 " " J. 

The mean figures given by other oljservers, Hirsch, Han- 
kd, Exner, Auerbach, ainl Kries, are : 



260 OEBMAS FSTGHOLOOT OP TO-DAY. 

Soond 0J49, 0.1506, 0.1360; ai22, 0020. 

Toudi 0.182, 0.1540, 0.1337, 0J40, 0L117. 

Sight 0.200, 0.2246^ 0.1506, 0J91, 0.193w 

Bat, as Wandt remarks, the excitants auployed to pro- 
duce the three orders of senaatioo are &r from being of the 
same intensi^. We have no means of comparing tliii^ 
as dissimihu* as a noise and an electric spark. Yet diflfer- 
ences in dantion may be due to differences in the intensity 
of the objective cause. To solve the problau, the sensa- 
tions compared must be referred to the point at whidi they 
reach the " threshold of excitation/' the perceptible mini- 
mum ; ' for there they are equal in coui^ciousness. Setting 
out from the perceptible minimum, AVuiult obtains the fol- 
lowing figures, as mean result of tweuty-four observations : 

8oand 0.337 . . mean variation, 0.0501. 

Sight 0.331 . . ** " 0.0577. 

Touch 0.327 . . " " 0.0324. 

He concludes tliat the conditions of nen'e transmission 
remaining the same, ** the duration of i)crccption and reac- 
tion is constant when the excitation is at it.s minimum.'' 
Kxperimcnt shows further that the physiological time 
diminishes in proportion as the intensity of the excitation 
increases. He has two pieces of apparatus, one a ball 
weighing fifteen grams let fall upon a surface, the other an 
electro-magnetic hammer, with which, when the height of 
the ball and hammer and, consequently, the intensity of the 
sound tliat their fall produces are changed, he obtaias the 
following results : 

Height of ball. Time. Height of hammer. Time. 

0.0*2 m O.lCl. 1 mm 0.217. 

0.05 0.1 7G. 4 0.146. 

0.25 0.159. S 0.132. 

0.55 0.094. 16 0.13.5. 

' This ezpreasion threshold of excitation (IUi»ehwdU\ uged so much 
in ooDtempormrjr Gennan psjrchologiy, has already been explained. 
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These two series of experiments show clearly the inverse 
ratio, already enunciated^ between the intensity of the exci- 
tation and the physiological time. Without doubt the time 
of nerve transmission enters here. It increases with the 
intensity of the excitation ; but the quantity by which it 
increases is so small compared with the total physiological 
time, that it is necessary to carry the difference to the 
reckoning of the perception and reaction. 

How is the physiological time to be divided between 
perception and reaction ? It is difficult to say. Yet the 
conditions of the experiment throw light upon the ques- 
tion. In cases of minimum perception one finds himself, 
at least in many cases, in a state of doubt which lasts a 
certain time ; he asks, with indecision, whether an impres- 
sion has really been made, and feels clearly that this inde- 
cision takes a given amount of time. Now it must l)e 
remarked that a state of this kind arises not only in coj^cs 
in which the judgment is suspended, but also in cases in 
which the impression is clearly above tlie perceptible mini- 
mum. 

In what relation, then, as to duration, are the two 
elements (apperception, volition) wliich are included under 
the term duration of reaction ? In some c&scs tlicv exist 
in consciousness as two successive acts, but thev arc nearlv 
always given simultaneously in one and the same indivisible 
moment. Yet it can not be denied that the conditions of 
the experiment render very probable this conclusion, i. r., 
that the duration of volition is very small and the larger 
part of the reaction must be attributed to apperception. 
The conditions of the experiment are in fact such that the 
roister Is made with mechanical exactness, and, while the 
attention is concentrated upon it, the voluntary impulse is 
almost instantaneous. 

Another fact in favor of this conclusion is this; it some- 
times happens, that, when an impression is eagerly expciicd, 
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zero? In actual ezperimenty all cause for indedaion being 
removed, the subject tends to make his movement of reac- 
tion coincide exactly with the impression perceived, and 
this is accomplished after repeated attempts. In certain 
cases, the attention is so active that the impression is per> 
ceived before it actually takes place, and as the state of 
motor innervation is at its maximum, the reaction follows 
the perception immediately. 

Exner remarks that in such rapid experiments, the 
practiced subject knows very well whether his roister is 
good or bad, although the difference felt in such a case be 
not more than some hundixxlths second ; and he knows it 
by the difference of interval which he perceives between the 
impression and the movement. This shows wliat extra- 
ordinary precision the iutemal sense may attain in investi- 
gations of this kind. 

III. Instead of simplifying the experiment, as in the 
preceding case, m'c may complic-atc it. 

The case of least complicaf ion is this : the nature of the 
impression is known, but the moment of its appearance and 
its inUnusUy arc unknown. Supix)se there is a single auditor}^ 
impression, and intense and fwblo sounds follow without 
rule. In this case, tlic physioK»giral time is always incrcaHcd. 
Wundt made two sori(!s of experiments, one with uniform 
changes, the other with cliangcs without rule : 

I. Unirnrm chancre. II. Change without rule. 

Intense sound . . . .0.116 0.189 

Feeble sound . . . .0.127 0.298 

The physiological time is further increased when a feeble 
sfiund is suddenly intercalated in a .^series of strong sounds, 
and rice vcnta. The duration mav reach 0.4 to 0.5 .sccoiul. 
In such cases, the differences can Ik? attributwl neither to 
the duration or the |)eroeptit>n, nor of the transmission, but 



\ 



264 GERHAK PSYGHOIiOOY OF TO-DAY. 

to the duration of the readHon. This duration increases be- 
cause the conditions of the experiment are such that the 
attention is taken off guard ; the earlier effort to simplify 
the work of apperception is wanting. In fiurt^ the conditions 
of innervation are the same here as in the other experi- 
ments; so that the difference must be looked for else- 
where. 

A more complicated case than the preceding arises when 
the impression is entirely unexpected. Its result is a 
lengthening of the physiological time. This case arises 
sometimes accidentally, when the subject, instead of giving 
attention to the expected impression allows it to be diverted. 
It may be produced artificially by breaking in upon a series 
of long intervals with a very short interval. The physio- 
logical time is then lengthened to ^ or ^ second.* Tlie 
lengthening is least, although still noticeable, when the 
subject docs not know the nature of the impressiou he is 
alx)ut to receive, whether sound, sight, or touch. 

It is possible, finally, to occasion complication not in 
the impression felt, but in the movement of reaction. 
Such are the experiments suggested by Dondcrs aud 
Jaagcr, of which we have spoken above. An electric 
shock is given sometimes to one foot, sometimes to the 
other, and the hand on the side affected is to react. Or the 
impression is produced by a light, sometimes red, some- 
times white, and the right hand is to react for the former, 
the left for the latter. Finally, a third method : a vowel 
is spoken and the subject repeats it, the two move- 
ments being registered by means of a point moving upon 
a drum. Sometimes the vowel is known beforehand by the 
subject, sometimes not The instrument shows the follow- 
ing differences of duration : 

' When an impreflsion ii sudden enough to occasion fear, the phy^io- 
lofrical time is increased, according to Wundt, diminished according to 
Ezner. 
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Imprearioo known. 


Impreanon unknown. 


Difierenoe. 


Touch. . .OJ205 


0.272 


0.067 


light . . . 0.184 


0.356 


0.172 


8oand . . . 0.180 


0.250 


0.070 



Yet it mast be noticed that in these three series of ex- 
perimentSi the conditions of reaction are not the same. 
There is, in £act, a dose association between an impression 
upon the foot and a reaction of the hand upon the same side, 
favored by anatomical conformation, exercise, habit, etc. 
It is the same between an auditory sensation and a vocal 
reaction. But this natural organic association does not 
exist between a sensation of red and a movement of the 
right hand. 

It can, therefore, be concluded ^'that the duration of 
volition depends principally upon the physiological connec- 
tions between the sensor nerve centres and the motor organs 
of reaction." When the reaction is favored by the mechanism 
of the nerve system and by habit, the time is due largely to 
apperception. In 'the contrary case, the time of volition 
plays the principal role. 

IV. So far we have dealt with single impressioas only. 
Let us see the result when, beside the principal impression 
which is roistered and whose nature and intensity are known, 
another is produced in order to fatigue the attention. 

We will take, first, two impressions of the same kind. 
Wundt employs a bell struck by a small hammer. He 
roisters the impressions in tlie ordinary way. Then by 
means of an instrument arranged for this experiment, con- 
sisting of a toothed wheel in contact ^ith a metallic thread, he 
produces a continuous sound ; the differences are these: 

T %M^ A A i withoat linmltaneons toond, 0.189. 

I. Moderate .ooDd:! ^^^ „ „ ^^^^ 

., , , , f without nmoltaneoot tound, 0.158. 

ILLoudMiaDd: [ ,.,^ „ „ ^^^ 

33 
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The increase in the physiological time is evident It is 
the same when the two impressions are of different kinds : 

-. _^ . , r without mmultaneous sound, 0.222. 

Eectnc spark : { ^.^ „ - Qjm. 

When the sensations are unlike, the difficulty of atten- 
tion is greater. We feel it harder to react correctlj and 
experience a feeling of pain akin to embarrassment 

If the experiment be performed in another way, a 
curious result is reached. With the principal impression, 
let another be produced either simultaneously, before, or 
after.^ Observation shows that the internal succession of 
perceptions can not correspond with the external succession 
of excitations : in other words, an excitation which is really 
later than another may be perceived before it. Internal 
observation leaves no doubt as to the cause of this illusion; 
it is due to the changing state of the effort of attention. 
When the effort is feeble, this never takes place ; but when 
it is intense, a true anticipation in time may be occasioned. 

We may remark, also, that in this kind of experiment 
the secondary impression, when it is latere has no influence 
upon the principal impression ; all takes place as in simple 
conditions. It is the same in cases of simultaneousness. 
Bat if the disturbing impression is earlier, the physiological 
time is always increased, as the following experiments 
show: 

Disturbing imprenion. Sound. Light 

Simultaneous or posterior .... 0.176 0.218. 

Anterior 0.228 0.250. 

When the experiment is conducted as before, with the dif- 
ference that the accessory follows the principal impression by 
a very short interval, the method of ob8cr\'ation cliangcs. It 

^ The experiment maj be made with two impressions of the same or 
of diflerent kinds. 
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18 no longer necessary to roister the perception of the princi- 
pal impression by movement; the second impression, provided 
it belong to the same sense, ser\'es to establish the duration 
of apperception for the first. For this, it is sufficient to 
vary the interval between the two impressions, and thus 
determine, by the experiment, the time taken by the second 
to efiace the first. The portion of tlie duration of the 
reaction that belongs to the voluntary impulse disappears 
of itself. 

We can not call too much attention to the new process 
employed here. The period of physiological time is short- 
ened since it includes but two principal elements, centripetal 
transmission and apperception ; and the determination of 
the duration offers the simplest conditions. To understand 
clearlv the mode of this determination, it must be remarked : 
that if two excitations are sejMiratcd by an inter\'al of time 
n (which is indicated by the roistering apparatus), and 
if they arc perceived as a single excitation, we can con- 
clude that the first sensation has a duration equal at least 
to n. If the inter\^l be increased by n! (giving, in con- 
sequence, n + n'), and if the subject now perceive two 
sensations, we can conclude that the first sensation has a 
duration less than n -j- n'. By causing n' to vary, we can 
determine, with sufficient exactness, the physiological time 
of the first sensation.^ 

Yet this method of experiment offers difficulties. Each 
impression leaves after it, in the organ, a certain residuum, 
a persistence of purely physiological action, which remains 
when the second impression is received ; in short, this 

' EzperimenU designed to deterroiiie the Teloritr of pernor nerre 
action are baned upon a Mmilar principle. Thej eliminate, in the nuue 
war, the time of the reaction and rest upon the longer or ahorter per- 
siatcnce of the senmition. See Arthirt$ de pktfm'oloyit^ 1S76, p. 688, Ac. 
Thew ezperimentis |ierfomied bj Bloch, have giren rite to Tarioua crit- 
upon the method. 
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residuum lasts throughout the interval that separates the 
two simple impressions.^ 

According to Baxt, the difficulty disappears when the 
principal impression is composite rather than simple. He 
uses letters and geometrical figures for the experiments. 
By causing the interval of time that separates the principal 
impression from the second which effitoes it to vary several 
times, we find on repeated attempts the maximum interval 
between two excitations that will result in a single percep- 
tion. Since, if acting alone, a momentary impression pro- 
duces a sensation, we may assume that the interval answers 
to the duration of apperception. 

But the time thus measured varies greatly and grows itith 
the intensity of the second excitation. Working with differ- 
ent d^rees of intensity, Baxt found that the time neces- 
saiy to perceive three letters varied from A to iV second. 
When he used, in turn, simple and complex curves the rela- 
tion of their respective times ^vas 1 to 5. 

In these experimeuts, the excitations are produced in 
such a way that there is no objective interval between them ; 
the first persists, when the second is produced : and yet, «tifr- 
jedivdyj we feel a small inter\'al very clearly, during which 
neither of the excitations is clearly perceived. So that 



' According to Mach, the intenral of time neceasaiy for the sepanition 
of the two impressions is : 

For the ere 0.0470 second. 

For touch (finger) 0.0277 

For the ear 0.0100 

To be complete, we will add that aoconiing to the researches of 
Vintschgau and Hooigschmied, published in P/iuger^i Archir (vols. 10 
and 14), the duration of taste excitations is from 0.15 to 0.23 second. It 
Tariet with the point of the tongue excited and the nature of the sapid 
substance : salt, sweet, add, bitter, representing a series of leogtheniog 
duration. 
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while there is continuity in the causes of our perceptions, 
there is discontinuity in the effects. This character of dis- 
eontinuity presented by the order of our internal states arises, 
as Wundt remarks, from the nature of apperception. It 
takes time to transfer the attention from one impression to 
another. As long as the first endures, our effort is directed 
toward it ; even at the moment that the second appears, the 
attention is not predisposed to observe it. There is, there- 
fore, a certain period during which the attention diminishes 
for the first and increases for the second : this period seems 
vacant and indeterminate to us. There are three possible 
forms of perception in the case of two given impressions 
which are really simultaneous or nearly so: simultaneous- 
ness, continuity, discontinuity. If we {)erceive them as 
simultaneous, they are for us int^ral parts of one whole : 
they constitute one object. If not, we always ixjroeive them 
as discontinuous, under the discrete form of time : and tliis 
form, as we see, has its source in the very nature of the act 
of apperception. Continuity arises only fmm variations of 
intensity in one and the same reprc^scutation, never from 
the juxtaposition of two. 

V. If we suppose a series of perceptions of the same 
kind proceeding in regular order and their interruption by 
the intercalation of another impression, to which term 
of the series will apperception attach this new term ? Will 
the two impressions which are simultaneous without be 
simultaneous within ? 

The terms of the series and the new term inteqxised 
are either homogeneous or heterogeneous. 

In the former case, as, for example, when a luminous ex- 
citation enters in a series of visual representations, a soimd 
in a series of sounds, a derangement in the apperception of 
the series may result, but it will be ver}* light, and restricted 
to extremely narrow limits. All takes place as though there 
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were but two isolated impreasioiis : the diflerenoe between 
the anion of representations and the real anion of impres- 
sions is nothing or veiy small. 

In the second case, all is diflerent To show this, Wundt 
intercalates a sound in a series of visual impressions, in the 
following manner. On a graduated scale, an indicator is 
moving uniformly ; and it is placed in such a position tliat 
the place of the needle can be seen veiy clearly at each mo- 
ment. The action of the clock which moves the needle gives 
forth a sound at any desired time ; in such a way that the 
subject never knows beforehand when he is to hear it. In 
this experiment, one of three things must happen : 

Ist The auditory impression is perceived at the exact 
moment when the indicator is at the point answering to tlie 
sound : in this case there is no derangement or lengthening 
of time. 

2d. The sound may be heard when the needle is farther 
advanced : the time of representation then undergoes a 
lengthening, to be called pomtive when the sound is heard 
later than its real time.' 

3d. The sound may be connected with an indication of 
the needle enriier than its real position : this is called a 
lugative lengtheniftg. 

In other words the sound may be heard exactly as it is 
emitted, too late, or too soon. It would seem at first sight 
that the positive lengthening would be more frequent, since 
apperception always requires time. Experiment, however, 
shows the opposite. By far the most frequent case is that 
of negative lengthening, i. f., we believe we hear the sound 
before it is really emitted. It rarely happens that there is 
no lengthening, either positive or negative. 

For many years, Wundt lias experimented on this 



' In these experiments, it is, of course, necessary to take aooonnt of 
ikt diflWreooe in the Telocity of sound and light 
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pointy varying the oonditions, method, and apparatus. We 
can not explain his work in detail. The principal resolti 
however, that he has reached, is this : when impressions 
which form a series are varied considerably, in respect to 
nipidity, the lengthening is posUivey within certain limits. 

The explanation of these facts is suggested by the ex- 
periments already examined. We have seen that tlie apper- 
ception of any impression takes a period of time; but that 
this period is shortened if the nature of the impression is 
known, and that it is further shortened if the instant of 
its appearance is known. We have shown that in such a 
case one of tlie results of extreme attention is that apper- 
ception may precede the real impression. Now the very 
conditions of the experiment before us must produce this 
negative lengthening with regular certainty. In fiict, when 
the series of uniform impressions develops slowly, the 
attention, which is directed entirely toward the secondary 
impression (the sound), attains its maximum before this 
impression arises, and consequently is combined with a 
visual impression earlier than the real sound : so the sound 
b heard too early. On the contrary, the more rapidly the 
series of nuiforni impressions devcIo{)s, the more difficult 
it becomes to realiise full attention before the sound is pro- 
duced; ooiLsequently the lengthening becomes less and 
less negative, then zero, then positive. 

Fix)in all these experiments as a whole, Wundt concludes 
that ap])erccptioii and voluntar)* reaction constitute a con- 
nected fact, whose physiological point of departure is found 
in the motor centres. He recalls to mind : 

1st. Tliat when apperception is not followed by a vol- 
uutar)' impulse (that is, when its duration is determined 
by mcaiis of an immediately succeeding impression), its 
duration is least. 

2d. That when there is a natural or habitual relation 
between the impression and movement, apperoeptioo and 
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volition coincide ; and when a choice is to be made, the 
phenomenon is made up of two independent acts. 

But, in any case, he maintains, the whole fact is to be 
referred to a voluntary excitation which is sometimes di- 
rected toward the sensor centres (apperception), sometimes 
toward the motor centres (volition proper). " Appercep- 
tion and motor impulse are, therefore, only different forms 
of voluntary excitation. Hence it is that they are so inti- 
mately connected, and that they coincide in certain cases. 
A physiological fact that has hitherto been an enigma by 
reason of the common separation of sensation from vol- 
untary reaction is greatly cleared up. It is probable 
that the anterior parts of the brain are centres of vol- 
untary movement, while the sensor centres are located 
principally in the posterior r^ons of the cortical layers. 
On the other hand, we can doubt as little that the highest 
functions of mind are always involved in the development 
of the frontal portions. This becomes clear when it is 
remarked tliat this seat of voluntary innervation, is in 
itself the grand centre for all the peripheral centres, deter- 
mining movement and the apperception of impressions. 

VI. We now come to a different class of investigations. 
We have to deal not with the duration of actual sensations 
in consciousness ; but with the time necessary for the repro- 
duction in memory of past perceptions. 

In fact, however, an absolute line of demarcation between 
present and reproduced perceptions is imi)068ible ; for traces 
of earlier impressions mingle with states awakened in con- 
sciousness by sense impressions, sometimes completing 
them, sometimes remaining distinct. Moreover, we have 
seen already in our study of the {lerception of impressions 
which are expected or foreseen, that reproduction plays a 
role there, and enters largely into the phenomenon of 
present perception. 



I 



DURATION OF PSYCHIC ACI8. 273 

Eicperiment shows that in general the time of the repro^ 
duction of a state of oonadausnesa is longer than the time of 
its prodiustUm. Yet this general statement, to be ezact^ 
must be modified in several wavs. 

Memory may represent the interval bet^veeu two percep- 
tions as longer or shorter than it is : longer when the in- 
terval is small ; shorter, when it is large. Ever}' one who 
is accustomed to reflection has noticed it When we pass 
over in recollection certain periods of our lives, a short 
section always seems relatively longer than a long one. A 
month and a year are both shortened in memory, but the 
year is shortened more relatively. 

This law may be established, also, by direct experiment 
If we seek to represent to ourselves fractious of a second, 
such representations are always too great : and the con- 
trary is the case when we represent minutes or hours. To 
study the duration of these small intervals, Vierordt 
causes tlie subject to attend for some time to the beating of 
a metronome ; then he is to repnxluoe the beats as fast as 
he heard them. Now, the repeated inter\*als are too 
short when the real intervab are long, and too long when 
the real intervals are short The individual varbtious 
on both sides of the exact point are large. 

Vierordt concludes from his own experiments upon him- 
self that the estimation and excitation exactly coincide, 
when the internal is : ^ 

For the ear between 3 and 3.5 secondi. 

For touch '^ 2^ and 2^ " 

He allows only a small inter\'al between the sensation 
and its repetition. 

The feeling of duration, as Wundt remarks, differs 
according as it is retrospective or prospective. In the former 
case, it rests on a repnxluction of former states, in the 
latter on an effort of attention. This explains the fiK^ tliat 
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time spent in waiting for some one seems so long, and that 
when the expected person comes, the time of waiting, now 
thrown into the past, seems very short Time occupied 
with uniform work seems much shorter than the same time 
devoted to a number of tasks which have no connection^ 
The influence of attention enters also here. 

AVe arrive, therefore, at this general result, that the 
reproduction of states of consciousness depends, as their 
immediate perception dejKuds, ujH)n the d^ree of effort in 
attention. Each repi*eseutation to be perceived, must accom- 
modate itself to the attention, must enter what we have 
called the visual point. And just as each impression can 
be perceived too soon or too late, because too much or too 
little time Is allowed for attention ; so a representation, a 
purely internal state, can be reproduced too soon or too 
late, according as its reproduction ought to be slow or fast 

To sum up, differences in the duration of perception 
and reproduction may be refernxl to the two following 
principles : 

1st. In reproduction, the time necessary for the complete 
passage of the attention from one state to another is consid- 
erably increased. In cases of real impressions, we have 
seen that this time is hardly a second since, for two sounds 
separated by an interval of one second, the lengthening is 
zero. The ]xissnge then of the attention from one state to 
another takes less than a second. On tlie other hand, if a 
short interval be left between the impression and its repro- 
duction, the time may reach several seconds. 

2d. The difference l)ctween immediate perception and 
reproduction increases with the inter\'al of time between 
internal states and with the interval between the impression 
and the moment of reproduction.^ 

* When we compare two intervals of time, and the seoond diflen from 
the first (b longer or shorter), it necensarily happens that at the moment 
uf Ciimparison the first interval b given onljr under the form of mem- 
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VII. It remains to examiue the last case. In all the 
preceding we have been conoemed with the determination 
of the variations of physiological time (that is the interval 
.which elapses between the excitation and the sign of reaction) 
in the different conditions described. Here we arrive at a 
determination still more exact. 

We have seen that Donders proposed to measure the time 
necessary for a very simple intellectual operation, and called 
it tlie solution of a dilemma. It is the same problem that 
Kries and Aucrbach have just taken up.^ 

To understand their method we must provide ourselves 
with two lights, one blue and the other red, to be brought 
forward one at a time indiscriminately. The subject is to 
react only when he sees the light agreed upon beforehand. 
Under this condition, the reaction is delayed. This delay 
must be attributed to an intellectual operation, an act of dis- 
cernment ' between two simple perceptions, terminating in 
a conehusion. Tlic duration of this act of discernment is 
to be determined. To do this, experimenters have been 
obliged: 1st, to determine the i)ersonal equation, that is, 
the entire duration of the reaction, the excitation remaining 
constant : 2d, to determine the duration of the reaction, the 
excitation clianging. The difference between these two 

onr ; confloqiiently, it in mh}eci to the error that belong! to reproduced 
states. Different exiierimentera, Mach, Vierordt, Ilering, have shown 
that the apperception of this diflerence of duration varies between a 
maximum and minimum ; but their experiments do not agree. More 
recently (ISS2). Wundt, Kollert and Ruccolahave made new experiments 
to ascertain with what approximate exactitude we reproduce in memory 
the Miccession of external events. From 1790 experiments, Bucct*la 
concludes th.tt the errors are profiortitmal to the duration ; the time esti- 
mate be<t>me8 Iet« exact in projiortion as the lengths of time are greater. 
For details of experiments and resulti, see La Ug^ dd tempo: p. 321 
and fol. 

^ Arckiv.fUr AnatimU u, Ph^ogk, 1877, p. 290. 

' What Bain calls di9crimiwaiUm. 
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quantities gives the duration of the act of discernment 
Their experiments, using different orders of perception, 
give the following results : 

Aaerbach Eries 
aeoonds. aeoonds. 
Localization of tactile peroeptions (t. «., distinc- 
tion of different parts of the tactile organ) 0.021 0.036 
Distinction between two tactile excitations, 

When feebler. . . . 0.053 0.106 

When stronger . . . 0.022 0.061 

Discernment of a high note 0.019 0.049 

" " low note 0.034 0.064 

'* between a tone and a noise . . . 0.023 0.046 

Localization of soond 0.015 0.032 

Discernment between two colors 0.012 0.034 

. " of the direction of light 0.011 0.017 

" of distance of objects seen . . . . 0.022 0.030 

From this table, Auerbacli's meau duration of the act of 
discernment is 0.026, and that of Kries, 0.049, that is, the 
latter is almost double the former : consequently the dura- 
tion of psychic operations may vary greatly with the 
subject^ 

III. 

The foregoing reproduces, without important modifica- 
tion, the exposition of our first edition. We have changed it 
little, because during the last six years ])sychometric study 
has been very active, and it is well to point out the road 
wliich it has traversed. AVundt has establislicd a psycho- 
physical laboratory at Leipzig, where, with the help of his 
students, he has arranged the new experiments which we are 
now about to consider. They are recorded in various 
articles published in a special organ, the Philosophische 
Studien. To the present, six' brochures have ap{)eared. 

* For a criticism of these results, see Richet^ Revue philoBophiquef \1, 
p. 395. The author thinks that a duration so small (about 3 hun- 
dredths second) is altogether below the limit of the experimental error. 

'Now ten, January, 1886.^Tr. 
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Besides the German work, experiments have been oondnctecl 
in Italjy especially bj Buooola, which wiU be spoken of in- 
cidentally. 

In the first period of psychometric stady^ investigation 
was confined to the simplest states of consciousness (dura- 
tion of sensation, reaction, discernment).^ At present re- 
searcli is being made in the most complex forms of mental 
activity : duration of associations of different kinds, volition 
or choice, pathological variations, &c 

We will commence with the question as to the time of 
the perception of representations which are composite, but 
whose elements are so homogeneous that the product still 
remains relatively simple. In order to see the increase of 
the duration of the perception as the complexity of the re{>- 
resentation increases, we must cause the latter to grow 
r^ularly. Wuudt employs visual representations, printed 
numbers var)'ing from 1 to 6 figures. Of the results reached 
by many observers, I transcribe the most important The 
unit is always a second : 



1 figure. 


2 fig. 


3 fig. 


4 fig. 


5fig. 


6 fig. 


0.324 


0.339 


0.314 


0.474 


0.687 


1.082 


0.30S 


0.35S 


0.386 


0.491 


0.627 


1.079 



These numbers are taken from one hundred and twenty 
experiments made at different times : the first series during 
one month, and the second, the next month. With most 
observers, the differences are small, while the numbers are 
of one, two or throe figures; but when they reach four to 
six figures, we find them important. 

I will mention, also, the researches relating to the area or 
circle of consciousness ( Umfang des Bcwusslscins). How 

* Quite latelj (1883) the duration of olfactorr perception has been 
measured for the first time almost Mmultancooslr br Beaunis, in France, 
BuconU in lulj, and Moldenhauer in the laboratonr of Wundt. The 
three ex|ierimenteri have readied results that agree in the main. Thej 
are to be ibund in the JUrtu pkUotopkique for Maj, 1883^ pp. 566 and 677. 
24 
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can it have simaltaDeous states ? It is & question that has 
been much discussed, especially by Herbart and his disciples, 
Waitz and Lange. But it is clear that internal observation 
can not answer this difficult question : we must rely upon 
tlie experimental method to reach it. Wundt takes a series 
of simple impressions : the beats of a pendulum interrupted 
r^ularly by the ring of a belL We find that there is a 
certain rapidity which gives the maximum of perception. 
If it increase or diminish, the conditions become less 
favorable for the experiment. "AVe find that the most 
favorable rapidity is that which gives an interval of 0.3" to 
0.5" between the impressions. The maximum number of 
impressions that can form a scries in consciousness is as high 
as 12. We may say, therefore, that twelve simple represen- 
tations give the maximum area of consciousness for succes- 
sive and relatively simple states." We reach the same 
result for tactile sensations, but we cannot retain as great a 
number of impressions unless they present rhythmic form.^ 
AVe now reach more complicated researches. Their object 
is to determine the duration of association, that is, the time 
of the reproduction of a remembrance (ErinnerungMld) 
called up by any perception. The four experimenters are 
AVundt, Stanley Hall, Besser and Trautscholdt, the author 
of the article.* The four initials W. H. B. T. will designate 
these persons in the tables which follow. 

As a preliminary to the question of quantity, a very 
minute classification of associations is made as to quality, 
since the experiments must be i)crfonned separately for each 
distinct group of associations. Trautscholdt, as also Dro- 
bisch, Herbart, and Taine, makes two great classes : associa- 
tion external or indirect, and internal or direct. 

' Grundxuge^ II, p. 213. Thene retearches were reported bv Dietxe 
in an article in the PkUomphinrht Slwtun (II, 3), recentlj published 
(Januarr, 1885). 

* PkikmplUacke Shidiai, I, p. 213 and fol. 
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We will give briefly the leading featares of his classifica- 
tioD, which oontainSy in the original, no less than 42 divisions 
and subdivisions : 

I. — Internal Association. 

A. — ^Association of simultaneous representations. 

1st Association of the parts of a single representation 
(example : association of whole and parts, and of parts with 
one another). 

2d. Association of representations co-existing in an in- 
dependent way. 

B. — Association of successive representations. 

1st. Association of successive auditory impressions (in 
particular, association of words). 

2d. Association of successive impressions of sight and 
the other senses. 

II. External Assodaiion. 

1st. Association by eminence ( Ueberordnung) and subor- 
dination (association with a more and less general repre- 
sentation). 

2d. Association by co-ordination (resemblance and con- 
trast). 

3d. Association by relation of dependence (causality, 
finality). 

In the following table may be seen the distribution of 
cases to the four experimenters in these diflerent forms of 
association : 



From a total of 100 cases : W. B. H. T. 

I. Internal Amoeiation 48 S4 31 73 

A. SimulUneous ** 20 23 16 33 

Ist. Whole and parts 9 8 2 7 

2d. Independently orvcxisting representations 11 15 14 26 

B. Successive a.««Mx*iation (words) 28 41 15 40 

Ift. Completluii til' u ucr 1 19 20.5 12 21 

2d. *" " pltnue 9 20.5 S 19 
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n. Edemal AnoeiaHm 52 36 69 tl 

let Suboidinatioii 14 10 26 16 

2d. Go-ordination 38 24 87 8 

3d. Dependence 2 6 2 

We will remark, to help the reader, that taking the 
column W. of the table (experiments of Wundt), we see 
that in 100 cases there are 48 internal associations, 52 ex- 
ternal. The 48 internal associations are made up of 20 
simultaneous, 28 successive, and the 20 simultaneous are 
made up, as the table shows, of 9, 11, and so on. 

We must remark, also, that the small number of associa- 
tions of words by Stanley Hall is due to his want of fam- 
iliarity with the German language. 

Trautscholdt examines, then, the ^^ part that subjective 
moments play in association.'' Experiment shows that 
the two most important are habit and vividness. He re- 
calls on this subject the researches of Galton (published in 
Brain, 1879), which show that the associations of youth 
are most firmly fixed, and that about half of our associa- 
tions date back to that period. Wundt reaches similar 
results. He divides his life into three periods : childhood, to 
sixteen or seventeen years ; from seventeen to twenty-five ; 
the later period. Of forty-four associations, he finds that 
twenty-five belong to the first, fourteen to the second, five to 
the third period : that is, 57, 32, and 1 1 per cent, respectively. 

The second part of the article is devoted, not to the 
number, but to the duration of associations, the time re- 
quired for their formation. The author classes his experi- 
ments and results under the following heads : 

1st. Time of simple reaction : time from the action of a 
simple auditory impression to the reaction by voluntary 
movement 

2d. Time of reaction of a word ( Wortreadion) : time 
from a verbal impression to the voluntary reaction which 
follows the apperception of the word. 
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3d. Time of the disoemment of a word (Wortimtet'- 
9dieidung9Z€i£). The two preceding experiments being in 
the same conditions as far as possible, subtraction gives 
the time necessary to distinguish a word ; we take quantity 
(1) from quantity (2). The time necessary to the trans- 
mission of the impression to the brain, and for the reac- 
tion from the brain to the muscles, being the same in the 
two cases, the third result may be readily deduced from 
the two. 

4th. Time of reaction in association : time that elapses 
from the impression of a word to the reaction that follows 
the apperception of an idea awakened by association. This 
time is obtained by subtracting the time of the reaction of 
a word (2) from the total time of fhe experiment Exam- 
ples of associations in point are : zero— infinity ; market 
— market-place ; letter — portfolio {Brief — Briejfaache). 



I. Time of the reaction. — ^The initials, as before, indicate 

the four experimenters : 

W. 0.196 B. O.IOS H. 0.143 T. 0.116 

Mean Tariation 0.009 0.012 0.017 0.010 

Number of ezperimenU . . 40 104 32 S8 

The average of the four is 0.141'', agreeing with the 
average of other experimenters : Hankel, 0.150; Hirsch, 
0.149 ; Exner, 0.136. 

II. Time of the reaction of a word: 

W. 0.303 B. 0.285 H. 0.280 T. 0.173 
Mean rariation . . 0.026 0.036 0.029 0.023 

in. Time of the disoemment of a word: Obtained, as 
was said above, by subtraction. 

W. 0.107 B. 0.177 H. 0.137 T. 0.057 

IV. Time of an asBoeiation: It will be remembered 
that we must obtain the total reaction, and subtract tlie 
numboni of (2). 



B. 


H. 


T. 


1.037 


1.154 


0.896 


0.099 


0.175 


0.108 
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W. 

Total dantion 1.009 

Mean Tariation 0.128 



The time necessary to the association is then : 

W. 0.706 B. 0.752 H. 0.874 T. 0.723 

Throwing out the results of Stanley Hall for the reason 
given above, we have as the average 0.727''. 

The third part of the monograph is devoted to " Re- 
searches on the duration of the judgment of subordina- 
tion." They deal, it seems, with a psychic process rather 
more complicated than simple association. A word is 
spoken and the observer reacts when he conceives an idea 
in logical subordination to the word concept. 

Duration of the total reaction . W. 1.148 B. 1.014 T. 0.898. 
Mean yariation 0.148 0.197 0.120. 

* 

To reach the real time of the subordinate judgment, we 
must subtract, for each observer, the time of tiie reaction of 
a word. We have : 

W. 0.845 B. 0.729 T. 0.725 

The average is 0.766'', greater than the association time 
by 0.04''. 

The author remarks that the time neoessarj' for the for- 
mation of judgments differs according to their nature. He 
makes three classes : 

1st. A shorter time, when the judgment relates a con- 
crete term to its genus. Examples : salamander — ^animal, 
0.523 ; lime— oxide, 0.488, etc. 

2d. A longer time, when the subject is not concrete. 
Example: jwraly.sis — physical disease, 1.750. 

3d. Maximum time, when the judf^ment relates an 
abstract subject to a general concept. Example : glory — 
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a kind of fiune, 2.023; art — eesthetic activity of man, 
1.899.' 

Takiug one of the three observers, B, we see that the 
time varies with the three classes of judgments : 

Ist. = 0.625, 2d. = 0.876, 3d. = 1.250. 

Trautscholdt thinks tliat the true mean is to be obtained 
from the last two cat^ories, in which the judgments are 
more abstract, and finds it : 

W. 0.865 B. 0.917 T. 0.839, 

and as general average 0.874^^, which is higher than the 
average above (0.766''), and exceeds by nearly one-tenth 
the time of as.sociation (^). 

Variations in duration have also been studied in path- 
ological states (intoxication, mental diseases, &c). As early 
as 1873, Exner, in Pfluger^a Archiv^ showed that after 
drinking at once two bottles of Rhine wine, the time of the 
reaction went up to 0.1904"-0.2969", although he had 
the feeling of reaction in the last case much sooner. These 
ex|)erinicnts were rejK»ated with the same result by DictI 
and Vintschgau, and by Kraeiielin under the direction of 
M'undt. The last u.sed nitrite of amylc, ether of ethyl, and 
chloroform, and published the results of his ex|)crimcnts in 
two long articles {Philosophische Studicn^ I, Hcfte 3 u. 4). 
He found that discernment and choice taken together rci>- 
resent, in a certain measure, a |)8ychic act which in its 
duration, shows no notable individual difTcrence. In the 
first |X!riod of the action of alcohol choice is quicker ; in the 
second, di:*ccniment is quicker; and the simple reaction, in 
the act of choice, becomes longer throughout. 

Some wonis, in closing, on mental diseases. Obersteiner, 
in 1879, ftMmd that a subject whose normal reaction was 

' It is important to notice thnt in all these experinicntK the word given 
is a German monosyllable : Xfilrk^ Knft^ Rtihm, <(*(. 
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0.133y in a state of &tigae and somnolenoe gave 0.183 ; and 
with a headache, 0.171 ; in the first stage of general par- 
alysis 0.1 66y and at the last stage at which experiments were 
possible, from 0.281 to 0.765. Finally we must mention 
also the long investigations made by Buocola in the lunatic 
asylum at H^gio and the Psychiatric Institute at Turin. 
He experimented on imbeciles, idiots, demented, deluded 
and melancholy persons, monomaniacs, and epileptics. Out- 
side of cases of abnormal excitement, he found the duration 
of perception always more or less lengthened. With imbe- 
ciles and idiots tiie retardation is very great. 

It is not possible to examine here all the recent works on 
psychometry.' We have only tried to explain the method and 
principal results. It shows tliat the facts of consciousness, 
like all other phenomena, have exact duration, variable and 
measurable. No doubt all would have admitted, especially 
since Kant, that internal phenomena are distinctively time 
phenomena; but this vague expression lefl thought in a 
region so mystical that it has seemed inaccessible to all time 
measurement. 

Yet at the Ix^nning of the century the illustrious physi- 
ologist, J. Muller, maintained that the time of the reaction 
of a sensation in movement is infinitely small and incapable 
of measurement (unendlich klein und unmesdmr). 

And perhai)s it may be asked, when all this work, so 
tiresome, minute, and destitute of literary attractiveness, is 
done, is it worth what it costs, whither does it conduct, and 
does it throw any light ujwn thought and its nature? 
We may answer at once that it is worth more to solve 
small problems than to debate unceasingly great questions 
whose solution is impossible. But is the question we are 

* A complete studv of the question is to be iband in the important 
work of Bucoola Ixi leggt del tempo nei fenomeni dd pentiero : tagtjin di 
pdoolo^a tperimentaU, 1SS3. Milan, Dumolard. {BMioUea 9cimH/ieak 
iniemaxionale,) 
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oocapied with really so small? It is evident that it teachcn 
us nothing of the ultimate nature of thought : observem 
do not propose to themselves this end^ when they treat thiH 
problem from the standpoint of experience. Science haH 
nothing to do with such insoluble problems. Its work con- 
sists in resolving each whole called a fact, and submitting to 
experiment and measure all its constituent elements. It can 
do nothing more. Scientific knowledge of a fact is the com- 
plete determination of its relations : what remains is the busi- 
ness of metaphysic. 

The process here is that pursued in every science. The* 
psychic fact — complex though it be — is studied in one of its 
constituent elements : variations in duration. It would U: 
more profitable, no doubt, to penetrate other and moro 
essential conditions of thought, such as the physiological 
variations of nerve structure; but each conquest opens the- 
way for farther progress and offers a new outlook. The de- 
termination of the velocity of sensor and motor nerve action 
appears to be of secondary imix)rtance only for psychology ; 
and yet by it the psychic fact is driven nearer its ultimate 
stronghold and the subterranean approaches, so to s]x;ak, 
are opened up. Instead of the subjiTtivc nictluKl hitherto 
exclusively employed in the study of the snarssion of 
sensations and ideas, we employ an objirtive nietho<] which, 
among other results, exix)ses the error of llu» siip|N»sition 
that the internal order of representations n»pix)thu\'s imme- 
diately the external order of phenomena. The exi)erimental 
method has also shown tliat consciousness is a discontinuous) 
series of states, separated by short inter\'als, together with 
the manner and conditions of their variation. 

We have given these facts, not as exaggerating their defi- 
nitive importance, but as seeing in them the comer-stone of 
a new structure, and in the method employed a sure promLse 
of its successful erection. 

We can not dose better than by quoting these reflectimifs 
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from Buooola : ^' It seems that this rigorous branch of 
physiological psychology, psychometry, is destined to solve 
many of the old problems. Its real and legitimate import- 
ance in dealing with mental phenomena does not rest, as is 
generally believed, in a simple search for numbers. Sus- 
tained rigor of method and experiment must be employed 
to apply to these numbers the test of analysis and to derive 
the different moments of the psychic process. To this point 
the most careful and unprejudiced study must be directed in 
the future" (work cited, p. 33). 



CHAPTER Vin. 

CJONCLUSION. 
I. 

We have grouped under different titles and with the names 
of men distinguished in this department, the researches from 
whicli, it seems, most can be deduced for the positive study 
of psychological questions. They are, as we have seen, of 
recent date« After Kant, metaphysic reigned in Germany for 
half a century, and all science of the phenomena of conscious- 
ness was forgotten or despised. The reaction which followed 
was not more favorable to psycliology. Men continued to 
treat it as an illegitimate child of metaphysic and wrote 
books which were epitomes of artificial, profitless, and insol- 
uble questions; discanled altogether a positive basis of &ct, 
and lost themselves in the interminable mazes of pre-estab- 
lished hnrmony, physical flux, occasionalism, materialism, 
and [xintheism, in all their forms. Men seriously discussed 
the relative merit of " traducianism " and " creationism." In- 
stead of doctrine, we find histor\*,an enumeration of conflict- 
ing views, whose only eficct is to make the conscientioas 
reader n^ret that he has lost so much time. 

Yet even then, scientists, as it were by chance and through 
the study of details, were preparing for the birth of scientific 
psychology. The first workers stirred up others, who pur- 
sued the same end by diflerent routes. We have already 
insisted many times upon the method which they were com- 
pelled to employ, and it would be superfluous to give here 
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a list of their names and works. Under a guise of liistoiy, 
our object is dogmatic. We have endeavored tu bring before 
the public a definite way of dealing with the phenomena of 
consciousness and to show the results obtained by the method 
of the natural sciences. Only what is new has arrested us. 
So, in conclusion, we will pass rapidly in review some works 
which are of lesser importance, it is true, but which it would 
be unjust to leave unmentioned. 

H0RWICS5. 

I. It is not our intention to give a detailed exposition 
of the theories of Horwicz. We wish only to indicate his 
place in the contemporary movement and bespeak briefly 
his part. 

Horwicz is not a professional physiologist. Nor is he 
an ideologist; that is, his psychology is not simply an 
analysis of ideas and words, after the manner of the 
eighteenth century, and the method of some representatives 
of the Scottish school, as Stuart Mill. He proposes to borrow 
contributions from physiology and make them the point of 
departure in his psychological study. The title of his work,* 
Psychological Analyses upon Physioloffical Basses, is well 
chosen and expresses his object exactly. 

Setting aside his theory of knowledge — the most ques- 
tionable portion of his work, in our opinion, and least 
suited to his turn of mind — we find in him the highest 
qualities for psychological study; delicacy, penetration, 
sometimes depth, ingenuity in framing hypotheses, and 
aptitude in construing ol)servations and details. Unfortu- 
nately, he often lacks onler in the general course of his 
cxi>osition. It is liard to connect clearly the different sub- 



' PnyehologiMche Analytten auf phyMogitther Grundiagt: tin Venuck 
Neubfgrundung der SedenUhrt, 1st part, Halle, 1872, 2d part (2 yola.), 
Magilelmig and Halle, 1875 and 1878. 
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jects of whicli he treats, many of them being discussed 
again and again under different headings. The misuse, 
moreover, of divisions and subdivisions tends to embarrass 
the reader. 

His doctrine can not be reduced to a system or connected 
whole; but be it far from us to reproach liim for this. 
Pnychology at present demands, above all things, a study 
of details. Yet in this collection of analyses, we find it 
possible to disengage two general principles whereby to 
characterize the psychology of the author : 1st, he employs 
the physiological method ; and 2d, he assigns to feeling the 
leading part in the psychic life. 

The data of consciousness, says Horwicz, ser\'e only as 
preliminaries; they afford only an ordinary and rough 
view of the activity of mind. They must be supplemented 
by physiology. Physiology presents the organic conditions 
of psychic phenomena, and is thus not a aseful acces- 
sory alone, but '^ the r^ular vehicle of research, the thread 
of Ariadne." The author does not proceed as many others, 
who make tliis avowal and then hasten to betake them- 
selves to the old method, or content themselves with 
paying a Platonic tribute to the natural sciences by scatter- 
ing a few facts throughout their pages. He, on the con- 
trary, makes a persistent effort to realize the spirit of the 
biological sciences by the ultimate reference of all his ex- 
planations to them. *'A psycholoj^y," says he, ''which 
professes to make the great discoveries of physiology useful 
to the science of the soul must employ experiential data 
throughout its entire domain. It must not l)e content, with 
the old i^syehologists both empirical and speculative, with 
arranging facts or explaining them in the line of a priori 
construction. To take a particular case, it docs not suffice to 
show that some sensations are to be referred to objects with- 
out (sense-perocption), and others to the organism and its 
states (oi^nic sense) ; but we must know, if possible, tlie con- 
25 
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ditioDs, organic or otherwise, under which the two orders 
of sensation are produced/' ' 

Psychological questions take form for him strictly from 
the point of view of observable phenomena, and he finds 
in the metaphysical psychology only vanity and nonsense 
{ybUige EUdkeii und ToUheii). '^ It must not be expected 
that our method will attain to ultimate questions. What 
is the soul, substance or accident ; what becomes of it at 
death ; what relation does it sustain to body ; all these are 
problems which are in no wise to be considered at the out- 
set, at least, if they are ever to be brought into our inves- 
tigation. Our warfare against materialism has no other 
object than to keep the way open to true scientific research, 
and in cases in which such research has no issue, to distin- 
guish it from subjective beliefs and opinions, religious and 
moral. We employ the word ' soul,' therefore, not in the 
sense of an immaterial substance whose existence is to be 
proved, but simply as the collective denomination of the 
phenomena and processes called psychic." ^ 

This being the general spirit of the method of Horwicz, 
let us see its application to a jiarticular case : the study of 
feeling. To him, *' feeling is pnydiic activity in its simplest, 
most elementary, and most general form, and this activity 
is point of departure for all the other psychic processes.^* 
Feeling, therefore, plays the leading role in his psychologj'. 

Four different views have had currency among psycholo- 
gists as to the essential nature of feeling :* 

1st. What is advantageous to the organism is felt to be 
agreeable ; that which injures it, disagreeable (Wolff, Kant, 
Lotzc with modifications). 

2d. Feeling arises from contrast (Stiedenroth, Wundt). 



* PyKkotogitcke Analyten^ I, p. 100. 
< Ibid., pp. 134, 135. 

* Ibid. II ; 2d part, p. 31, and foL 
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3cL The basis of all desire is lack, privation (Schopen- 
hauer, Hartmann). 

4th. Feeling results from molecular equilibrium in the 
nerve substance, and is therefore physiological. 

No one of these theories is exclusive ; each implies the 
others, partially, at least. The author shows, in a detailed 
criticism, that no one of them is sufficient to explain the 
nature of feeling. Yet of them all the last is most nearly 
his, as he gives the following as one of the principal re- 
sults of his critique : There is for every sentient organ, 
and for the organism in general, a sUde of equilibrium, 
about which the feelings gravitate, in such a way that its 
suspension is felt to be disagreeable, and its continuance 
agreeable (p. 43). 

But there is no stable equilibrium in the nerve substance: 
cellular equilibrium is unstable, entirely relative. It can not 
be considered, therefore, as a normal state, and we are led 
to admit that what we feel is not a slate, but a change in 
the nerve substance ; in other words, tlic essence of feeling 
is change, a becoming.' 

If, conformably to the physiological method, we enter 
farther into the nature of the ner\*e phenomenon with a 
view to a better understanding of the psychic, we ascer- 
tain that this state of unstable equilibrium, with its con- 
tinual changes, favorable and unfavorable, — the author 
designates them by the words ooniraMs — answers to a 
more general law of the entire organism : " Objective 
molecular equilibrium has a subjective pycliic corrt^ate, 
hahil : to contrast, the new and unaccustomed corri>s|K)nds " 
(p. 50). To go still further, we find two molecular processes 
in the organism : one, the storing up of dis]K>sable work 
by the formation of complex combinations ; the other, the 



' Work cited, port 2, vol. Ill, p. 41. The author cites in point L#oo 
DumonL The view of Herbart, given above, also oomes to mind. 
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disengaging of active foroe by the dissolution of these com- 
binations: acquisition and outlay — molecular work negative 
and positive. These correspond to the subjective processes 
of self-conservation {SelbsUrhaltung) and change; habit 
and contrast This parallelism, questionable perhaps in 
its rigorous sense, is exact in a general way, habit corres- 
ponding to the preponderance of the negative process, 
contrast to that of the positive. ^ 

From all these considerations, the author concludes tliat 
''the essence of feeling is self-conservation, that is, the 
mode of reaction with respect to change, a reaction that is 
distinguished from purely physical reaction by autonomy 
or spontaneity " (p. 51). Pleasure arises from strength in 
the psychic life ; pain from feebleness and inertia (p. 55). 

Feeling is closely connected, therefore, with the most ele- 
mentary vital processes. 

" My analyses,^' says Horwicz, " have a very definite end : 
to refer to a fundamental psycho-physical clement the totality 
of the psychic processes." We have just given an example. 
And if it be objected that only the feelings of a lower order, 
the sinnliche Gefuhle, maintain this intimate connection 
with the laws of life, the author replies that the higher 
feelings are to be referred to the lower, for they are com- 
plexes only, and consequently are to be referred by analysis 
to the nerve processes (p. 66). 

We will not follow the author into his classification of 
feelings ; it has nothing new,* and Iia< In'on severely criti- 
cised : it is better, following the plan wc have adopto*!, to 
show by an example the ruling |Kiit that he assigns to 

'To sum up these termfl, ne;;ative and positive work, acqiiimtion himI 
oudar, habit and change, e<|uilibriiiui and oontmst. represent diflereiit 
•spei-tfi of one and the Mune process considenKl in the onler of life, feel- 
inir, or intelligence. 

'He cUuset them aa feelings of sense, iPKthetir, intellectual, and 
moriL 
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feeling in the intellectual life. We will take the fact of 
reproduction or memory.^ 

As a condition of reproduction it is necessary that a trace 
or residuum, to be utilized by memory, remain in the nerve 
elements. Can this residuum be explained, as Volkmann 
thought, by the law of persistence or conservation of energy ? 
Horwicz does not believe that the persistence of representa- 
tions consists in simple mechanical action, because seusation, 
which is a reaction of the soul, differs in nature from 
physical reaction in tliat it implies spontaneity. A sensa- 
tion conserved is a tendency that persists. 

Feeling {Gefuhl), to Horwicz, is the cause of the sus- 
pensive action whereby representations are held in an 
unconscious state, and is, at tlie same time, '4he vehicle 
of the association of ideas, that is, the cause of their return 
to consciousness." The basis of the fact of the conser\'a- 
tion of residues is a persistent tendency to movement, a 
tendency to res{x>nd to an excitation determined by a deter- 
mined movement. This the essential nature of memor}' 
(the persistence of a tendenc}' to movement), although often 
concealed, is sometimes manifested to us in a striking way. 
Many of our memories are accompanied by movement. In 
cases in which there is no movement proper, some analogous 
phenomenon apixsars : for example, if I picture a lemon to 
myself, the idea of eating the fruit produces a secretion of 
saliva, which can be considered the equivalent to movement. 

The question here is only of the simplest cases, that is, 
of the forms of feeling which accompany sensation and are 
followed by movement. The higher forms, like theoretktil 
ideas, escape our analysis. Yet we can suppose that tlio 
case is analogous with the more complex forms. 

Our theory, adds Horwicz, accords ¥rell with tl»e ^Til- 
known fact that the feelings themselves have a very fe(4ik* 

■ />yeA0/. A»ai^M% IJ, p. 276 and IbL 
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power of reproduction (we have, for example, only a feeble 
representation of a past tooth-ache), and, indeed, explains 
it. At first sight, this seems a contradiction ; for if feeling 
plays the part we assign to it, how is it that it is not most 
readily reproduced ? " This exception proves our rule. 
It is not, in fact, the feeling itself that is the elementary 
factor of memory ; but it is feeling in its necessary relation 
to movement and the manifestations which follow. Feeling 
is the mediator, not the immediate ground of association. 
This explains the fact that feeling rules and determines the 
internal combinations, and at the same time is itself with 
difficulty reproduced." 

This function of feeling explains a point in respect to 
the laws of association, also, which has been hitherto 
obscure, and indeed, inexplicable. 

The new psychology reduces these laws to two : 1st, law 
of contiguity in sjiace and time ; 2d, law of resemblance 
(identity, analogy, contrast). It is plain, however, that 
contrast can not enter in the action of the law to which it 
is assigned, without violence. AVe are comi>ellcd, on this 
hyix>thesis, to say that contrast is a kind of resemblance, 
that is, that there is no association by contrast. For if 

contrar\' ideas awake each other onlv by wliat thev have in 

• • • • 

common, analogy and not contrast is the ground of the 
association. A desert ought to make us think of other 
deserts, and not, as is often the case, of fertile country. But 
this and analogous cases are really explainc<l by the func- 
tion of feeling. It is a characteristic of feeling that its two 
op|)osing forms, pleasure and i>ain, have a reciprocal depend- 
ent. The same feeling is ])rodn«?d sometimes under tlie 
form of a tendency to reconciliation, sometimes a tendency 
to seiKiration. The ideas corresi>ondiiig to these two con- 
tnirj- forms must, therefore, Iw intimately connected. 

In a geneml way, feeling to Horwicz is the orijrinal 
psychic fact. Every representation has been once a feeling. 
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and all knowledge is inert and profitless, unless feeb'ng work 
it up like leaven. "It is very diflBcult," says Horwicz, "to 
act on merely theoretical knowledge. All men know very 
well that time, and health, and money, should be econo- 
mized ; but many do it not. It is necessary, in most cases, 
that our knowledge be changed into will as food is changed 
into chyle and blood. An intermediate factor is needed to 
change knowledge into desire, as diastase changes starch 
into sugar. This factor is feeling. The idea, accompanied 
by a feeling, is changed into a desire corresponding to this 
feeling ; otherwise, nothing takes place." ^ 

Such are the principal features, to our mind, of the unfin- 
ished work of Horwicz. We give them to the I'eader only 
as suggestions. 

BRENTANO. 

II. In the contemporary movement in psychology, there 
are two currents whicli may be characterized as follows : 

The representatives of the old psycholog)', that is of a 
heterogeneous mixture of facts, descriptions and metaphys- 
ical hyi)otheses ; 

The representatives of the new psycholog}', that is, those 
who exclude all metaphysics and confine themselves to 
actual phenomena. 

But among the latter, two tendencies must be distin- 
guished, the ideological or logical and the phy.<iologic<al. 
It is not necessary to mention names. Every reader who 
has kept up at all with the philosophy of the last fiAi*cn 
years will recall them himself. 

To the first of these tendencies belongs Fninz Brentano, 
at present professor-ordinan* in the University of Vienna. 
He ])nsscs in Germany as a disciple of Stuart Mill, who, 
like himself, has no physiologictil leaning. And thereby 

* Pk^kol. Analgfn, I, p|>. 152, 153. 
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he is distiDgiiislied from Horwicz^ although he is as dearij 
empirical. 

" My point of view," says he, " in psychology, is empirical ; 
experience is my only master ; but I share with others the 
conviction that a certain ideal intuition (eine gewisae ideale 
Aufchauung) is perfectly tenable from this point of view/' 
In the place of (isychologies, we must seek to establish 
a psychology. " We find already the b^nnings of a 
scientific psychology, modest as yet ; but there are signs of 
a possible development that will bear abundant fruit for 
future generations." * 

The first part of Brentano's work is devoted to a de- 
tailixi study of the question of the nature of psychology 
and its method. 

P^ychology may be conceived in two ways : either as the 
soieui-e of the soul — this is the old conception— -or as the 
science of psycliic phenomena — tliis is the new conception. 
The first has led to the second in this way. It lias been 
ofieu remarked that alchemists in seeking for the philoso- 
pher's stone, that is, for tlie undiscoverable, have found 
what they did not seek ; positive facts, which have given 
btnh and development to chemistr)'. Metaphysicians have 
done the same. To them the great problem has been the 
immortality of the soul. While their seeking has been 
unceasing and unsuccessful, they have found that for which 
they did not seek : facts, observations, by which psychology 
profits anew. In their pursuit of a transcendent problem, 
they have discovered the laws of reasoning, the associa- 
tion of ideas, the formation of concepts ; they have studied 
the desires and passions. Like the children of. the old 
man m the fable, they sought a pretended treasure buried 
in the earth, and they found riches of another kind. 



' I\ffhoU)gie vom rmpiriMhen Standpunkte. Leipzig, 1874 (oolj the 
iM Tv4unie has appeared), Vorwort^ p. 1. 
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The aathor shows^ on excellent grounds, that the devel- 
opment of psychology is conditioned upon the previous 
constitution of the subordinate sciences. After defining it 
as '' the science of psychic phenomena," he remarks that 
this new conception of psychology is entirely unacceptable 
to the disciples of the old school. Whether there be a soul 
or not, it is certain tliat there are psychic facts. The dif- 
ference between the two conceptions is this : the old is 
encumbered vnth metaphysical hypotheses, and the new is 
entirely free from them. The latter is occupied with facts 
common to all sdiools, while the former is colored by the 
claims peculiar to its own. The comparison certainly 
casts no credit upon the old psychology. 

The practical importance of the scientific psycholog)^ is 
indisputable. The author, who insists properly upon this 
point, shows such confidence in future results that he docs 
not hesitate to call psychology " the science of the future." 

The object of psychology thus fixed, we tuni to the 
question of method. It is here that Brcntano, while main- 
taining his empirical )X)sition, separates from the physio- 
logical school. The principal source of ])sychology to him 
is internal perception (innere Wahmehmung), which must 
be carefully distinguished from internal obser\'ation (inncre 
Beobachtung). The author attaches tlie greatest import- 
ance to this distinction. Observation, says he, applies only 
to external objects ; internal observation is impossible. It 
is the confusion of these two distinct states, obserx'atiou 
and perception, that Iuls given rise to the objections brought 
against the subjective psychology by Comte in France, 
Maudsley in England, and liange in Germany. 

Brentano admits, indeed, that by memory a rctros|)cc*ttve 
study of the states of consciousness is possible ; but, since 
memory is subject to illusions ami errors, psychology' is at a 
great disadvantage in the ra(« with the other natural sciences. 

Besides the data of internal perception and memory, the 
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author, as every one else, indicates as helps to psychology, 
the study of language, human conduct, history, mental 
diseases, etc 

Setting out with these &ct8, we seek to rise to laws purely 
empirical. Yet the author does not admit that the higher 
laws of psychology should or can be deduced from physi- 
ology, and he criticises Hor^ricz and Maudsley on this 
point at length. Maudsley has made a lively attack on 
the subjective method in the introduction to his Physiology 
and Pathology of Mind, He might have said what fol- 
lows, written against Stuart Mill, most appropriately of 
Brentano : " Mill was wrong in neglecting the physiolog- 
ical method, which would have brought such fruitful results 
to psychology; in imagining that, by the old process, 
based upon internal perception, he could attain that which 
Plato, Descartes, Locke, Berkeley, and so many otliers, 
have failed to attain. We have the sure conviction that 
thousands of men like Mill can not do wliat these great 
men have failed to do ; while if he had employed the ma- 
terial furnished by the new method, which was not at the 
disposal of his great predecessors, he would thereby have 
acquired better results than they all." 

Brentano also criticises the work of Weber, Fechner, 
and Wundt, in psychophysics ; not that he disowns its 
value, but because he is opposed to all attempts at quanti- 
tative determination in the order of psycliic phenomena. 
He reaches this conclusion : that psychology must rest 
content with empirical laws. 

The second part of his book treats of psychic phenom- 
ena in general. Their essential character to Brentano is 
that they are represenidtive : in other words, psychic state 
= representation. On this point he approaches Herbart : 
" All |)sychic states are reprcjscntations, or are based U|X)n 
representations." This lends him to a more and more 
exact determination of this representative character. 
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Wherein does it consist? In the relation between a 
psychic phenomenon and its object It is generally main- 
tained that every intellectual act supposes an object ; intel- 
ligence is objective : but to feelings to sensibility in general, 
we do not attach an objective character. On this point, 
Brentano recalls Hamilton, who argued this distinction at 
length ; he rejects it as erroneous. ** Joy, hate, love,'' says 
he, '' are always related to something." 

If we admit this view in r^rd to feeling, it follows that 
the character of '' intentional existence " — as the author ex- 
presses it, borrowing the term from the scholastics — is to be 
found in all psychic activity ; indeed, is its fundamental 
characteristic, since the intellectual states and the desires 
necessarily relate to something. " Every psychic phenome- 
non is related to an object ; without the object nothing of 
the kind exists." 

This point established, the author passes to the study of 
consciousness in general, and opens a cam))aign against the 
unconscious. He makes attacks especially uiH)n Hartmann 
and ** his arbitrary a priori speculi^ons." But, in a general 
way, it would be difficult to reconcile die ideological method 
of Brentano with the hypothesis of an unconscious activity 
of the soul, for internal perception knows only its own 
domain and never leaves it, and if psychology is rigorously 
confined to the limits of consciousness, we are false to our 
psychology, when we overstep these limits.^ 

The third part has a classification of the phenomena of 
consciousness. Brentano makes three classes or funda- 
mental forms of psychic activity : 1st, the rcprcjH^ntation ; 
2d, the judgment ; 3d, tendency and desire, or, more simply, 



' He expUiiiB mnd diflcuMes four hjpothesei^ which, acrortting to him, 
are capable of being advanced in favor of unconscinw psychic activity. 
Thia diacumion doea not aeem to be abore critlciam : but it b long and 
profound, and whatever one's opinion be, he ahould read it. See work 
cited, pp. 131-176. 
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love and hate. This division is unexpected enough^ but 
the author himself does not apologize for its novelty. He 
gives at length (chaps. VII and VIII) his reasons for 
making an essential distinction between the representation 
and the judgment, and for making feeling and will origi- 
nally one. The remainder of the work is to be devoted to 
a detailed study of these three groups. 

It is impossible to pass just judgment upon a book of 
which only half has been published. We have only tried 
to show in what respect Brentano, while holding fiist to 
empirical psychology, is separated from the group of phys- 
iologists. The impression we gather from the study of his 
work is, that although the ideological scliool may show 
more delicacy and aptitude in analysis than the physiologi- 
cal school, and, although they confine themselves more 
closely to what is strictly psychological, yet their method 
leads them into serious mistakes ; arbitrary classification, 
too much reasoning, and too little fact. 

III. Besides more extended works, there are some recent 
monographs that should be mentioned in passing, as show- 
ing the extending taste for psychological study in Germany. 

The Vienna anatomist Strieker, in short discussions on 
consciousness, language, the representation of movement, 
and the association of representations,* has made important 
contributions to the study of movement and its integral and 
necessary part in the psychic life. We may also mention 
Kussmaul, who, in his book die Sforungni der Sprache 
(recently translated into French), has given us a veiy inter- 
esting monograph on the disorders of language. 

A naturalist, G. H. Schneider, devoted to the theorj' of 
evolution and familiar with the doctrines of Darwin and 

^ Shidien Hber doM BetnumOitin. Stwiim uhn die Sprae^ronUUvngeii, 
Studien fiber die BewegnngtrrornlHlung, Sludien fi6er die Amoeiaiicn der 
VortlfUmgm. Vienna, 1S79-1SS3. 
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Hseckel, gives to the public a chapter in comparative ps^r- 
chologjr, tracing the development of will from the lower 
forms of life up to man.^ Feelings in its most general 
sense, is the basis of the psychic life. Feeling has its cause 
in the organism, that is, in the vital animal processes, and 
the different kinds of feeling are conditioned u|K)n differ- 
ences in the corporeal organization. The problem of the 
origin of feeling, therefore, has its root in the problem of 
animal life. Just as among the infinitelj diverse chemical 
combinations found in nature, there is one which gives 
rise to conditions that produce a living substance capable 
in turn of producing other living substances ; just as, in a 
word, life is only a special case in an infinity of cases : so 
feeling is only one case among innumerable possible combina- 
tions; and it is not more diiBcult to conceive of feeling com- 
binations l)orn of combinations not feeling, than of living be- 
ings bom of things not living. Quite recently Schneider 
lias studied pleasure and pain from the same evolution-point 
of view, and drawn practical moral and social condusious 
which are very optimistic. To him both pleasure and pain 
liave positive value. The whole question is to know their 
function when taken together; and this question is solved 
by the ultimate law of biological evolution, which would 
be impossible without tlie predominance of processes by 
whicli progress is assured. 

We must mention also the experimental researches in 
cerebral localization of Mcynert, Fritsch and Hitzig, Kxner, 
Munk, <&c. The psychological interpretation of these 
experiments, however, is very incomplete ami uncertain. 
And it is far from being exclusively German work. 

Outside of the Naturfontcher^ and among the purely 
philosophical schools, the Xeo-kantians, very numerous just 
now, have best served the interests of the new psychology. 

> Dm^ tkitriMeke WilU (1S80). Dtt mentekiiKke WiUe (1S82). 
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In general, their work has had a slightly different end, the 
theory of knowledge; but the VierteJjahrswAriftJurtmsHenr- 
schqfiliche Philosophie, founded in October, 1876, has 
favored psychological research in its scientific tendency and 
published important articles in this direction. 

n. 

Wliile contemporary psychology in England, in spite of 
many individual variations, has been properly called asso^ 
ciationism, for the reason that it makes the law of associa- 
tion fundamental in the mechanism of mind, there is no 
general conception to serve us in grouping the foregoing 
researches in Grermany. As concerns the spirit and method, 
common to the authors of whom we have spoken, there is 
only one subject that serves to group their work as a con- 
nected whole : it is the subject of sense |)erception, under- 
standing it in its broadest sense : its immediate conditions 
and its immediate consequences. 

Let us try to sum up under this principle the leading 
results of the Grerman psychology, neglecting all that does 
not properly belong to it. 

The first striking point is the study of the dements of 
simple sensation. The elements of the simple — this seems 
a contradiction. But it is one of the rewards of the physi- 
ological psychology that it has shown tliat the simple in 
consciousness is really complex, a synthesis. It is true 
that the experiments of physicists had long before prei^anil 
the way for this conclusion ; and it would have been 
reached sooner if psychology, confined to the Ego, and 
exclusively given to internal oijservation, had not looked 
upon these researches as foreign and unprofitable, as causes 
of distraction which it was bound to ignore. While physi- 
cists were very fiir from the phenomena of consciousness 
and psychologists were ignoring the matter, physiologists 
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were led, bj their experiments, to the very point at which 
the physiological and mental meet; and thus made a study, 
sometimes all unconsciously, of elementary sensation. It is, 
therefore, just to give physiological psychology — whose prin- 
cipal representatives are in Grermany — the credit of having 
inaugurated an order of research in which more recently 
psychologists liave borne a good part.^ Helmholtz/ above 
all, deserves signal mention. His studies on physiologictil 
acoustics, especially the experiments by which he proved 
that timbre, tlie quality which seems so indefinable, is due 
to oomplementar}' notes groupeil about the fundamental in 
definite relations, showed that the immediate physical cause 
of sensation is a complex group of elements, each of which, 
in its variations, causes corresponding variations in the sen- 
sation. 

The lowest state of consciousness, the perception of sound 
and color ; the simplest form of sensation, stripped of all 
association, all localization, — ^these are still complex. A 
sound has pitch, intensity, timbre, corresponding with the 
number, amplitude, and form of its vibrations. A sen- 
sation of color, in the same way, de)K*nds ui)on the velocity 
of ether vibrations and their wave lengths. Setting aside 
all hypothesis as to the transformation of nerve phenomena 
into psychic phenomena, and restricting ourselves to the 
question of fact, it is not |)ossibIe to consider as simple a 
state of consciousness which varies with its immediate ct)n- 
ditions. If the impression is different, the nen-e processes 
(probably molecular movement in the ner\'es and cells) are 
different, and the seasation is different. Physiological ex- 
|x»rimcnt, with the aid of srbjcctive analysis, tends to 
reveal, in the mental world, something analogous to the 

' Herbert Spencer, Prinripten tif PftfrMo^^ pMt 2, chap. 1. flee 
cqiecially the excellent study of M. Tainc on the elements of aeinatiao. 
The Inteliigntfe, part 1, book III, ohafiii. 1 nnd 2. 

' Helmholti, Pkjftioiogiteke Theark der Mtuik, |iart 1, cliapa. 5 and 6. 
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atoms of the physical world. It can be oertainlj said, 
however, that psychology has no more to do with these ele- 
ments of elements, than physics and chemistry with atoms; 
that it is an ultimate question which may be remanded to the 
sphere of metaphysic ; that psychology has only to build 
upon the elements as they appear, as the physico-chemical 
sciences build upon matter in its ordinary simplicity and 
with its elementary properties. But the researches of physio- 
logical psychology throw light into the dark laboratory 
whence consciousness proceeds. For here only two hypo- 
theses are possible : either we must admit with Leibnitz, 
that '^ since a hundred thousand nothings can not make 
something," the soKailled simple sensation is made up of 
a sum of elementary states which are excluded from con- 
sciousness by reason of their feeble intensity or short 
duration ; or we must admit that this simple sensation 
results from a synthesis of heterogeneous elements, and 
sustains to them the same relation that a combination in 
cliemistry sustains to the elements of matter. 

Whatever hypothesis we hold, we must admit that the 
states of consciousness known as simple, and which, for 
cojutciowtnesa, are simple, are in fact complex. The decis- 
ions of consciousness appealed to so often by psychologists 
of a certain school as to an ultimate umpire, have therefore 
only a relative authority. It is not an infallible oracle. 
It is a witness like any other, often deceived and deceiving, 
and never utters the dictum of absolute truth. This is 
what the physiological psychology teaches us as the result 
of its investigation of a question which is apparently so 
modest. 

If wc ixiss from the elements of sensation, to sensation 
itself, or mther to perception, as an act of real knowledge, 
we find that the Grerman psychology has been most fruitful 
in dealing with touch, sight, and hearing. It has treated 
them, after its own method, always in connection with dieir 
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physical oonditioos, oonsidering these oonditioiis not as aooes- 
sories merelj, but as essential and necessary data. 

In auditory perception, two principal results are to be 
noted ; one, important for psychology, the more complete 
reduction of sensation to its elements ; the other, import- 
ant for aesthetics, an effort to give a scientific basis to the 
sBsthetic of sound. ' 

In the sphere of touch and sight, the most original in- 
vestigation has been made upon the Orisinn^ the fiunilty of 
localization, that is, the processes by which tactile and 
visual data are located in space. Two important elements 
enter in this question : local signs and movemtnL 

The hypothesis of local signs is peculiarly German. 
Although, as we have seen, it has many forms, yet it is 
always fundamentally the same. Somewhat vague, and 
loaded with metaphysic with Lotze, it takes a more definite 
form in the later publications of Wundt. It still involves, 
however, many obscure points. Elssentially, the position is 
this ; each sensible element of the retina and skin gives to 
sensation '' a peculiar coloring," whereby the mind performs 
its later work of transforming this qualitative modification, 
by means of movement, into a relation of position. 

The role of effective movement, of simple tendencies to 
movement, and the accompanying sensations of inner\'a- 
tion, has been studied with the care we would expect from 
a scliool of physiologists. This subject had never before 
liccn treated so extendedly and with so much exactness. 

These researches on the localization of tactile and visual 
lieroeptions have led German psychologists to a higher 
question: what is tlie origin of the notion of space?' 
This problem, which belongs properly to the theory of 



* See Helmholtiy Pkydologiackt IVorif der MumUc^ espeoAllj the* pre- 
£ice and last chapter. 

' Thej are oonoerned, ai ve have lakl manj timeii oolj with the 
empirical geoeaaa of this notion. 
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knowledge, has jet been treated by the method of physio- 
logical psychology; theories have been constantly tested by 
experiment 

There are two solutions yet in the field. 

NaJHoista maintain that the order of tactile and visual 
sensation has its ground in the constitution of the oigan- 
ism, that it is given originally with the organism, and is 
consequently innate. 

Empiricists, basing all upon the influence of association 
and habit, attribute the fiict of tactile and visual localiza- 
tion to experience, both as to development and origin. 

Heretofore, the latter theory has constantly gained 
ground upon its rival, but has never resolved all the diffi- 
culties of the problem. Under one form or another, the 
same inquiry always arises. Can scientific processes show 
that tlie simple and intuitive in consciousness is complex 
and derived ? The problem of sensation becomes here the 
problem of the notion of space. By this marked analjrtical 
tendency, German jisychology has done much to solve the 
problem that seems upon its face so easy ; to distinguish the 
fact from its interpretation, the sensation from the inference 
that accompanies it. 

The study of abstract concepts (time, number, etc.) falls 
outside the province of physiological psychology, and has 
been made incidentally only. It bears, in general, how- 
ever, the mark of Kant. 

One of the newest and most daring attempts of Grerman 
psychology is its application of quantUy and measurement 
to states of consciousness. Herbart made the first essay, 
sy.steniatio, arbitnir}% and ambitious in extent. Since his 
time the mathematical method has given place to the ex- 
perimental. 

Two points only have as yet seemed open to investiga- 
tions of this kind : 

1st The relation between sensation and excitation — ^re- 
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duoed to formula by Feclmer in his celebrated logarithmic 
law, which has been bmvely defended, but as bravely con- 
tested; 

2d. The duration of psychic acts — minutely studied in 
the following cases : 

Impression known, but not determined as to the time of 
its appearance ; 

Impression known and determined as to time ; 

Impression accompanied by another, like or unlike in- 
discriminately ; 

R^ular series of perceptions in which a new perception 
is intercalated ; 

Comparison between the real duration and its reproduc- 
tion in memory ; 

Time necessary for the different kinds of association ; 

Duration of judgment, choice ; 

Influences and {lathological variations. 

There is little to say in regard to feeling. It is a ques- 
tion with wliich pliysicists and physiologists have less to do. 

Yet here the influence of Herbart predominates: feeling 
is held to l)e, not an elementary state, but the resultant of 
a reciprocal relation between sensations and ideas. It is not 
a state, but a chanr/e. 

Quite lately, feeling and will have been studied from 
an evolution ]K)int of view, and connected with the funda- 
mental laws of life. 

In this ei)itome of results, we have said nothing on the 
subject of methoil ; that has been sufficiently explained. 
And we have touched u|K)n the essential only, that the 
ends proi)osal by the authors themselves might be clearly 
understood. 

THE END. 
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